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I T. — On certain S2nders which mimic Ants, — By Surgeon J. H. Tar.i,^ 
f Walsh, I. M. S. 

[Rocniireil 25th February j road 4th March ] 

Whoever has studied the stnieiiiro and habits of the various genera 
of the Formiciflm must have been struck by the “ fitness ** which those 
little creatures }»ossess for “the strni^glo for existoiuse.” Even in thoso 
individuals with a radinientary and useless sting there are still the 
powerful biting imuidibles, the acid poison which can bo ejoctoil, often 
to a considerable distance, on to the enemy and various protective 
odours, such as those secreted by the anal glands of most of tbo Dolu 
choderidai. The pangolin and other ant-eaters certainly cause havoc 
among the ants who make tlieir dwolliugs in the ground, hut smalh^ 
animals and binls cannot attack ants with impimity, and it is noticoabl 
that the ants most frequently mimicked live and food ou trees. Suot: , 
being tbo case the ant is well protected, and any other creature thl^t^ 
by an accident of natural selection, resembled an ant in form and 
/ould have obtained an advantage through this resembJanco, all unedi® 
Bcious as regards the individual but consciou.s, if one may use such. 
expression, iu relation to the orderly complexity -of nature. ThG a|jf- ^ 
vantageous resemblance would, according to generally accepted laws, Bov 
transmitted and strengthened until the rnkuio reaped the full bend 
accruing from its likeness to the ants among which it lived. Sifll 
instances of mimicrv are seen among a certain sub-family of spide| 
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the Attidce, These spiders, ant-like in form, and partially an4^1ike in 
habit, do not spin webs for the purpose of catching prey, but, wandering 
about in company with the ants they resemble, spring upon their vic- 
tims from behind, (hence called by some Entomologists Saltigradco), 
Their home is generally fixed to the under surface of a leaf and consists 
of a small oval, whitish, silky nest just big enough to accommodate the 
spider. Attention has been drawn to the presence of these spiders in 
America* and Afi icaf ; Mr. Wood- Mason collected two or three speci- 
mens in Assam some years ago and Mr. Rothneyf notes the occurrence 
of a Salticns in company with Sima rufo-nigra in the neighbourhood of 
Barrackpur. I have found these spider mimics in Orissa, and also in 
and near Calcutta, and have, during the last eighteen months, collected or 
acquired somo eight or ten species or varieties belonging to genera of 
the sub-family AttidcB. With one or two exceptions all these spiders 
were found hunting with the ants they so closely resemble. The two 
most common are a variety of Salticns formicarins Linn, which mimics 
Sima rufo-nigra Jerd. and a pretty Salticns (sp. ?) which may be found in 
company with Ocophylla smaragdina Fabr. whoso nests are extremely 
common on the trees in the Royal Botanic Gardens at Sibpur. 

The resemblance in form and colour is so great that collectors 
have been deceived, and indeed except with a lens it is difficult often to 
say which is the ant and which is the spider ; but at the same time it 
must be remembered that the likeness is greater when both are alive 
and moving than when tho dead spider is compared with the dead ant. 
While the body in most sub-familios of spiders is short and rounded 
with a constriction onl}'- between the cephalothorax and the abdomen, 
the mimic lias a long thin body like that of an ant. There is a partial 
constriction marking oif the cephalic from the thoracic portion of the 
cephalothorax, and that part of the spider’s body wliich joins tho cepha- 
lothorax to the abdomen is drawn out into a pedicle having on its upper 
surface nodes mimicking closely those on a ant’s pedicle. The colour- 
ing of the spider is also a more or less correct imitation of that of the 
ant. A superllcial resemblance could hardly go farther, but there is a 
still more woridorful point to notice. Tho spider has four pair of logs 
and no antennas ; the ant has three pair of logs and a pair of long an- 

* Kates, Trans. Linn. Soo. Vol. XXIII. 

Bolt “ Nataralisfc in Nicaragna,” p. 314. 

Peckham “ Protoctivo llosomblances in Spiders.” I have not been able to road 
this in tho original and know of it only from references found in Poulton’s ** The 
Colours of Animals.” 

t J. P. Mansel Weale Nature Vol hi. p, 608, 

t Jour. Bomb. Nat, Hist. Soo. Vol. V, p, 44. 
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tennsD which are generally kept in motion as the little animal runs 
along. In adapting themselves to circumstances, the spiders have 
learned to use their first pair of legs to represent antonnee. In all the 
cases that I have noticed, the spider when moving holds its first pair of 
legs aloft to simulate ahtonnas; and certainly in the case of a Saliicus 
(sp. ?) which mimics Gamponotus micans Mayr these legs are kept in 
continual motion. On one of the bottles presented to ino by Mr. J. 
Wood-Mason I find the following note made at the time the spiders were 
captured : — * 

“ (Cachar, J. W.-M.) smaller one mimics and runs about with a 
little brown ant carrying its palpi like the open mandibles of tho ants, 
and its first pair of legs off the ground and elbowed, as the ants do their 
*antennsB,” 

This note draws attention to another curious resemblance which 
is produced by tho flattening of the terminal joint of tho palpi. 
In the spider found by Mr. Wood- Mason and in several other .species, 
this formation occurs and the falces, which are small, are partly hidden 
by the palpi. In otlier species and notably in Safticus forniicarins the 
palpi are small and tho resemblance to mandibles is produced by tho 
largo flattened first joint of the falces ; thus the same end, as far as the 
resulting mimicry is concerned, is attained by two very different mor- 
phological variations. Belt {1. c.) notices the fact that in tho Nicaraguan 
species the fore-legs are raised from the ground and J. P. Mansel Woale 
(Z, c.) makes some interesting remarks which I will quote. Ho says 

“Tho most perfect cases of mimicry I know of are two spiders 
(specific nature unknown to me) which have the closest resemblance to 
ants. They belong to the Salticida and are apparently related to SaltirAis 
formicarius. The one is smooth black and shining and runs rapidly on 
the ground and bark of trees, and resembles tho ant which builds its 
nest in Acacia horrida and is used by the Kafirs for tho purposes of 
torture. Tho other is larger and has its ccphalothorax dull black and 
its abdomen covered with short yellowish hairs. It is generally found 
running on the stems of herbaceous plants and small bushes aud closely 
resembles an ant found in similar situations. Tho fore- logs in both 
species arc larger than tho second pair arc frequently held up whoa 
they closely resemble the aiitennm of ants.” 

As a general rule therefore most observers agree that tho first 
pair of legs is? used to simulate antennoE), but an exception must be noted. 
E. G. Peckham (1. c.) records that an American species Synatjeles 
picata “ holds up its second pair of legs to represent anteurige.” This 
peculiarity of habit has apparently produced or been produced by a 
change iu the relative length of the legs in this species. The general 
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formula for tho Aitidce seems to be 4, 1, 3, 2 ; the fourth pair of logs being 
the longest and the second pair the shortest. In Synageles ^^icata the 
formula, to judge from a figure (I, c.), is 4, 2, 3, 1. Synemosyna formica^ 
another American spider observed by Peckham, has the usual formula, 
but is said to use its second pair of legs as antennse ! 

I have mentioned that tho spiders are piobably protected from 
birds and other enemies by tlieir resemblance to ants, but there can be 
no doubt that frequentl}'- they also thereby gain another very consider- 
able advantage. The ants with which these spiders “ most do congre- 
gate ” are fairly omnivorous feeders, but shew a decided preference for 
sweet juices often to be found exuding from trees, fruit or flowers. To 
these juices come also flies, small beetles and other insects which form 
the natural prey of the spider, and which do not, under the circum- 
stances, particularly fear the ants. Thus while tho flies are sucking 
up sweetness in company with tho ants, the spider is no doubt ablo, 
under cover of his disguise, to approach near enough to make a spring 
upon his unsuspecting victim and fix his sharp falces into its body. 
As regards the ants themselves, they do not seem to take any particular 
notice of the spiders, and do not apparently attack them. One spider, a 
mimic of Ocophylla smaragdlna was found by me in a nest of theso ants 
with its little silky shelter attached to one of tho loaves which formed 
part of the abode of probably tho most fierce of all the ants found in 
Bengal. It may also be supposed that the spider does not attack or 
annoy the ants. 


II. — A List of the Butterflies of Eiigano, toith some Bemarlcs on the 
Danaidje. — By William Dotieutv, Cincinnati^ U. S* A, Com- 
mimicated by the Natural History Secretary. 

[Received 2l8t February, 1891, read 4,th March, 1891.] 

(With Plato I, figs. 1 — 4.) 

The long parallel lines of upheaval which characterize Burma are 
continued far into the Malayan region in the form of three great chains 
of islands and mountains. The most eastern of theso, and the oldest, 
being chiefly composed of primitive rocks, consists of tlio Malay 
Peninsula, itself built up of several parallel ranges, the Riouw and 
Lingga groups, Banka and Billiton. Tho most western includes tho 
Andamans and Nicobars, and the lino of islands which-may be called 
tho Nias group, lying west of Sumatra, extending perhaps to west- 
ern Java. Between tlicso two tho largo island of Sumatra has been 
formed, probably in times geologically recent. No doubt some parts 
of Sumatra are composed of older rocks, but till the great volcauic up- 
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heaval occurred, its place was probably occupied by a few isolated is- 
lets, and to this day its fauna is chiefly made up of immigrants from the 
Malay Peninsula, and in the extreme south-west from Java, the number 
of endemic species being small. To understand the faunal relations of 
the hTias Islands, one must eliminate all idea of Sumatra from the mind. 
Until quite recent times, *their relations were, I think, wholly with Java 
on the one side and the Nicobars on the other. 

The Nias Islands lie like a broken breakwater along the western 
coast of Sumatra, in a line between five and six hundred miles in length, 
from Pulo Babi to South Pftgeh. They are separated from Sumatra by 
a deep channel nearly a hundred miles in breadth, but in two places 
more or less bridged by islands. Their united area is now only about 
6000 square miles, equal to that of Yorkshire. But they seem to be the 
remains of a much larger mass of land. The deep sea that surrounds 
them swallows up all the alluvium from their streams ; the tremendous 
surf on their western shore steadily undermines their hills, and under 
this process the islands have long been wearing away. 

Engano lies much further south, and is wholly surrounded by deep 
sea, in which it might long ago have disappeared but for the coral reefs 
that protect most of its coast. It is only eighty miles from Sumatra, to 
which it has no faunal resemblance whatever. On the other hand, it is 
180 miles from South Pageh in the Nias group, and 210 from Java. But 
on the side of Java there is only open sea, while on that of Nias there 
are three or four reefs and islets, and as might bo expected from this, 
Engano may bo zoologically considered as as an outlying member of the 
Nias group, with certain Javan aflinitics. 

An excellent description of the people and products of Engano has 
lately appeared in the Tijdsclirift van Nederlandsch Indie, but so little 
is said of the island itself, that I may be permitted a few remarks on the 
subject. The area seems to be incorrectly stated ; it is about a hundred 
and twenty square miles. The eastern coast is low and flat, bordered in 
places by mangrove swamps. The western, where the hills attain a 
height of nearly a thousand feet, descends precipitously into a 
narrow lagoon filled with branching corals and coral- haunting fishes, 
and on the reef beyond, the surf of one of the bluest and deepest of seas 
beats continually with such violence that the whole island seems to 
shake under it. Engano seems now to be sinking ; it lias formerly been 
more or less submerged. A shell of coral rock covers almost the whole 
of it, thick over the eastern lowlands, thinning gradually to the west- 
ward, so that the streams generally break through it there, and flow 
through deep gorges. In some places the crust has given w'ay so as to 
form deep little round dells, with stalactite caves piercing their sides, 
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and a subterranean stream roaring at the bottom, hidden by dense vege- 
tation. The people believe these places to be haunted by evil spirits, 
and when I wanted to be lowered into one to look for shells in the caves, 
they all objected most vehemently. 

Beneath the coral, the rock seems everywhere a coarse, friable sand- 
stone. If the Nias islands consist generally ot this soft rock, it will go 
far to explain their present fragmentary state. 

Until the present generation, the population consisted of a number 
of hostile tribes, and the older men are still jiroficient in the use of the 
spear, and delight in mimic battles and dramatic representations of the 
surprise of a sleeping enemy. In recent times native vessels have taken 
to coming to Pulo Dua, two small islands a mile or two ofl: the western 
coast, for cargoes of cocoa-nuts, and it is probably the growth of this trade 
that broke down the tribal system. At present Javanese and Malays 
have now settled in several villages, though Pulo Dua still remains their 
headquarters, the plague of sandflies making life unendurable to them 
on the main island. It is to the trading vessels that the Enganese also 
owe the introduction of diseases that are rapidly killing them off. An 
outbreak of small-pox carried off all the inhabitants of the two villages 
near the soutliern end of the island, and to this day this district is called 
the Laud of Ghosts, and no Enganese will set foot on it. No alcoholic 
liquors have been brought to Engano ; wliether this is owing to tho pre- 
cautions of tho Dutch, or the religious scruples of the Sumatran traders, I 
do not know. But syphilis was introduced many years ago, and through 
it the race has lost all reproductive power. In some of tho villages 
there are hardly any children, and the area of cultivated laud decreases 
every year. The Dutch government, I believe, now contemplates leasing 
the island to capitalists, and in another century it seems likely that the 
natives wdll bo entirely replaced by Javanese coolies working under 
European supervision. 

The islanders are of about the same degree of civilization as the 
Nicobarcse. Till lately they are said to have gone about almost naked, 
and their island is always called Pulo Tclanjang or tho Naked Island by 
the Malays. They grow no rice, nor do they make use of the pandanus 
and cycas as food like the Nicobarcse. They make little temporary 
cleprings, surrounded by a stout fence to keep out wild pigs. Their 
staple food is the taro or Jcaladiy^ which they call ayudapa. They also 
have plantains, pa|)ayas and pumpkins, and eat quantities of cocoa-nuts, 
and drink the water in the nuts, tho springs near tho coast being usually 
brackish. They also draw toddy from the tree, though its use is not 

* Our word Galladinm^ though it looks Grook enough, is derived from this, the 
Malay name of the plant. 
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habitual as in the Nicobars. They keep fowls and a few pigs, feeding 
both on cocoa-nuts, and are expert in spearing fish and turtle. Thanks 
to this abundant diet and the rarity of famines, they have lost the 
woodman’s instincts, and arc little better acquainted with the forest and 
its vegetable and animal products, than are the rice-growing Malays of 
Borneo and Sumatra, who scarcely know the names of the commonest 
trees. 

Their origin will perhaps puzzle future investigators. Though 
their physiognomy is odd and characteristic, they seem to be more or 
less allied to the Nicobarese, but without the negrito strain which seem- 
ed to mo obvious in some members of that race. The theory has been 
advanced that the Nicobarese are of Shan or Siamese blood, no doubt 
on philological giounds, as there is no personal resemblance. On the 
other hand, the Malays arc physically almost indistinguishable from the 
Siamese, and may roughly be defined as a Shan people, just touched 
with Polynesian blood in a few localities, and speaking a Polynesian 
language slightly mongolized. 

A list of Eiiganeso w^orda is given in the article I have mentioned. 
The enunciation is curiously dilfci^ent from the Malay, and is difficult 
to follow, the vowels appearing to be uttered in several different tones, 
as in Shan or Chinese. As in Nicobarese, euphony is spoilt by the ex- 
cessive number of imperfect k’s and ng’s (the Prcnch n nasal). These 
consonants, which rarely occur in Polynesian languages, except tho 
Malay, are generally absent in the personal and place-names, whicli 
usually have a strikingly Polynesian air. T spent much of my time at 
Kayapu, where Paliakela (the p is always pronounced halfway between 
a jp and an /) was chief : the names would be natural iuNcw Zealand or 
Hawaii. 

There seem to bo no indigenous mammals on the island except bats, 
wild pigs and a Taradoxurus. This absence of four-footed enemies may 
have been one cause of the excessive multiplication of birds. One sees 
more birds in a day in Eiigano, than in a month in Borneo or Sumatra, 
and coming from tho latter island 1 was struck witli their exceeding 
tameness. I saw four sorts of pan-ots and three of pigeons ; the latter 
arc never out of sight, the former' keep up a deafening noise all day. 
The species sebrn generally different from the Sumatran, and no doubt 
some arc undescribed. I think an ornithologist could do good work in 
Engano. 

I think I got nine or ten sorts of laud shells of which tho greater 
number must be now. My small collections of moths and beetles were 
sent to England. The striking features of the latter were tho prevalence 
of Eluieridie and the extreme rarity of Phyllophaga. No Cassida was 
taken at all. 
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Frogs, toads, snakes and Heards all abounded, and it is evident that 
the island has been at one tiiho connected with the mainland, especially 
as a true cyprinoid lish appears to occur in the streams of the highlands. 
The coral crust does not imply the entire submergence of the island, 
while the number of pccoliar butterflies shows its long isolation. 

The forest is finest on the western coast, where the coral crust is 
thin or broken. The vegetation is there nearly as grand as on the 
mountain slopes of Sumatra. This side of the island is evidently very 
rainy. Even the comparatively barren eastern coast seems well suited to 
some plants, and in some places the pandani, which do not form thickets 
by themselves, as in the Nicobars, but grow among other trees, reach a 
surprising height, one I saw being fully a hundred feet high. 

I caught fifty-eight kinds of butterflies, and saw two or three more 
on the day I landed. Three days of heavy rain followed, after which 
insects were scai ce, and I obtained good sets of only a few species. 
The heavy forests of the interior scarcely produced anything but Gyres- 
tis periafulerj Mycalesis mineus^ Amatlmsia amythaon^ EooxyluUs tharis^ 
and Paragerydus uiiicolor. Most of the peculiar Danaidm occurred only 
close to the shore. Exaruinatiou of the inland forest at another season 
may produce true endemic species, such as have been found in Nias. 
Should any future collector visit the island, I recommend Bua-bua, near 
the western coast, as the best collecting ground, and April or May as the 
best season. My own visit was in September, J890, and lasted tb]*ee 
weeks. 

The species are mostly local forais of widely spread species. I have 
felt obliged to give names to thirteen of them, including neai-ly all of 
the Danaidoij and these should in most cases rather be called sub- 
species than species, but as I always give the name of the parent form, 
this ought to cause no difficulty . My types will be placed in the 
collection of the Hon. L. W. Rothschild. I have endeavoured to make 
in the text such comparisons as I could with the species taken by Herr 
Khoil ill Nias, but I find it difficult to sum up the results. 

While I have a few criticisms to make on Mr. Moore’s well-known 
monograph of the Danaidce,* I do not wish to appear ungrateful for the 
help ho has there given to all students of this group. Though some 
have objected, he seems to have done right in giving names to the nu- 
merous subdivisions he has made. At the same time, most of them 
seem scarcely worthy of a higher rank than that of subgenera, and some 
are founded on minute and unreliable characters.f His classification 

* In tho Proccodinga of the Zoological Society for 1883. 

t Such as the rudimontary recurrent vein iu tho cell of the forewing, a feature 



9 


1891.] W. DoLert }^ — A List of the Butterflies of Engano, 

is dubious, and some of liis species worse than dubious. Jiut in mvy 
case he has let a flood of li^|ht into one of the darkest corners of enfo- 
mology, and all future work in tin's family must start from liis Jis a base, 

1 do not SCO any reason for accenting Ids lorm Bvphr.rurv, instead of 
the commonly received Btmaidm or Dauainre, The name JDanaus neces- 
sarily falls, having been used for Pieridiv, But Danaida and Dauuis are 
both older than Limnas^ and tliero can be no similar o)>jectioii to thom. 
Mr. Scudder, with his usual eonscientionsness, has adopted Danaida, 
the earlier of the two imnios. lJut*I think Ids verdict may bo I'oason- 
ably traversed on th() grouiid of the irregular formation of Danaida and 
the universal use of Danais. It can hardly bo seriously m,M.intained 
that the latter name cannot be used on account of its resemblance to 
DanauSs So the group obviously remains the Danaidai (or Danainm) , 
the g’onus Dana/is, and its type plcxi}f'pus* Anosia, falling befoT*c it. 

Mr. Mooj’o’s primary division of the family is into two gi*onp^, tlie 
Limnama, including Danais jiiid Hestia, and the Enphvina including 

winch seems to vary in ilifPoreiit Hpechnens. ZTaliiniha was fonndod on a local race 
of Ku-pbea core. P. .yiniulatriv was placi'd first iu Vadehro- (CnnitUi) and then in 
Menanui, though it obviously cannot come into oilher, or into the “section” in 
which both arc ])laced. 

* Tlie name now applied to o. butloiily known to ovory Anmvicaii fanner as 
(irchip2>iiii. Tlioso nsoless chfnige.^ oC iiiniie now so njiicli insisted on, ospeciallj'’ by 
Ainorican natiiralisf s, an.) bringifig scicMitiHc nonicnclntiiro into welI-dciS(>rvod ih's* 
rcpiiio among all outsiders. J^uroly there oiiglit to b(‘ a slal ute of Hniitations ; 
seenrity that some one, tnniing over iiinsty v<iliiiiies of pre-sciojitific tiine.w, shall not 
make all existing works obsoleto. At |>n\scnt wo stop short at binrijous. This is 
purely an arbitrary line. The next generation will perliai)s go back to Ray and 
Swauimerdain ; with the aid of a little zeal and iniaginalioii quite a numlKU* of 
generic iiaines can be found in their books. 'Fhe lirsi. false stop taken was the 
acceptation of ITubncn-’s cliildish w'ork a.s an authority. Tlif?n‘ was Adolias^ a genus 
described by such a profound aud discriminating writer as Ijoisfluv.'il, and accepted 
by all naturalists. Finally, some one discovered that a ft.>w years before the dalo 
of IJoisdiivars great work, Iliibner, a contcin]»orary, iml. of Linnanis, but of Ljitreillo, 
had iuvtmted a genus F.idhalui^ described merely .as “dark with white aiul rod 
spots,” coutaiiiing luhentlna and adnnin^ and ])lact‘d in rni imaginary r.nnily, prettily 
naitnal /?/>. ic/ic or Tlie . I oy fid Ones. E. aronlhciif and i-1 . ^'crJ i na (tlie hitler along 

with an African and . a European Aiuthf.ra) wore at the same time placed 

in dillcront genera of another imaginary family called die Mihuhyrr^ or The Lively 
Ones. And so, to tlio confusion of iialnralista all over the w'orhl, EothoUa took the 
plact) of J Jo/h/s. Lepid<)pteri.st.s li/tvc \'ie!tlo<l to an infinity of similar changes. .It 
remains to bo seen whether coieoptorists wall he equally submissive. Mr. Crotch 
now proposo.s to alter the names of a number of the best-known genera of beetles, 
names eonsecratf'ed by a century of iis('. 1 cannoi liol}> wisliing Ids opponents all 
success ill the .struggle against ce m tlcficonfreua droit da in lorite, as M. Dcyrollo 
calls it. 
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Euijhm and Hamadryas. The only difference mentioned, is that in the 
foi-nior there is usually a precostal cell in the hiiidwing, wanting in the 
Irtttor. Now, it is true, an obscure nidi merit of one is jiresent in some 
species, but better ilistmctioiis can easily bo found. Hamadryas 
bably does not belong to this family, but to tho Ncotropidoi* Hestia 
has undoubted affinities with JDanais in its neui^ation and markings, but 
in its anal tufts, its egg, and the strncturo of its foot, it is more like 
Eupltea, while its aiitoninje show how remote it is from either. So I 
would suggest tlie following classification instead of Mr. Moore’s. 

Tarsi with large 'paronychia and piilvillus. Anal tufts two or four. 

Antennae filiform, Hestia Group, 

„ clavate, El-pl(EA Group, 

Tarsi with rudimentary paronychia and pulvillus\. Anal tufts two. 

Danais Group, 

Mr. Butler, to whom we owe tho classification of the Fuplmas by 
the male marks, accepted, as all previous ivritors had done, Cramer’s 
core as the typo of the genus, and formed the genus Macroplam, with elisa 
as its type, applying Ilubuer’s name Orastia to climcna and its allies. 
Tliis aiTangement lias been generally adnjited, and it is most unfortunate 
that Mr. Moore should alter all throe names on what may bo called 
archaeological grounds. Gore lias been accepted for a century as the 

* I. do not know whotbor Sohatz’s name can stand, as it is not derived front 
that of any genus, and has no typo. The name FJryrhidcv.hixs been dropped by sorao 
writers for tin's reason, tl\o gonoric natno Erycina having been siipcr 3 (?dod. 

t The appendages of the last joint of tho tarsi of bnttertlios are, 1st, the claws, 
2nd, tho paroiiycliia., 3rd, tho piilvillns with its shield. The i>nromjrJiia are tactile 
organs, one on each side of tho foot, slender and floxiblo (not jointed as some 
wriiors have, said), covered with short sensitive hairs or 'papilUc. In most cases 
th(jy are sidit into t wo long fingcr-Iikc process, tho longer following the conrso of 
the claws, tlie shorter curling round the edge of the imlvillus-shoath, obviously with 
tho object of examining tho surfaces touched by these two organs. The pulviHus 
is a. soft, muscular projection, roKOinbling an ailditional tarsal joint, but not arnionr- 
clad like tho others. It is evidently intended to act as a buffer, to break tho 
shock of alighting, .and no doubt owes its name pu? 7 n 7 /?/.s, or cushion, to this func- 
tion. Its lateral surfaco is sensitive, with papilho like those oti tho paronychia. 
But its lower surface is covered with a round corncons plate, or shield, which no 
doubt acts as a .suc/.-er, llcxiblo in life, slightly concave in tho middle. This is 
easily detaclied in dried spcciruons. 

Now in certain Juitterflios of aerial habits like Danais^ the claws have been 
greatly lengtlioncd, so tliat the pulvilliis did not touch tho surface on alighting. 
Thus losing all function, it has shrunk into a sin.all, hard, inflexible mass. The 
ptironychia have similarly lost their nsc, and remain in various stages of obso- 
lescence. They are still distinct in Ideopsis, and retain their bifid shape, though too 
small to bo of use* 
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type of Eu-plcca, and although it would bo more pedantically accurate 
to follow Fabricius rather than Cramer, it .seems a pity to confine the 
use of Euplcea to two or three species (with their local forms) forming 
a small aberrant genus, now well-knowni as Macropheay while hundreds 
of species cluster around core as their natural t 3 ^po and centre. Macro^ 
plum (Mr, Moore's Euploaa) is a true genus, and must bo ultimately 
recognized as such. But unless wo accept M. Moore’s ‘little groups as 
genera, we must find some geneml name for the large mass of species 
remaining. It is unlikely that ualuralists will consent to call them all 
Oraslia, Surely they had better keep the name of Eupltea as before, 
with Grastia (= Vadehray* Moore) as a subgenus under it. 

As to the position of th(! family as a whole, I understand that Mr, 
Scudder now gives it a low ono, below the Apaturidwy Nymphalidoi and 
Satyr idee. Much, however, may bo said in favour of retaining it at tlie 
head of butterflies. The shoulder plates are in most butt erflies shaped 
more or less like a Jmmau foot as seen from the side, having a long 
posterior process. It is only in the Danaidai and the Acrandm that they 
are simply semicircular in shape (in the TJanaidai more than half a circle) 
without the posterior process. Tho process is also gi*eatly reduced, in 
Cynthia and Cethosuty the nearest genera of the Apaluridm, while in the 
lower forms of the Tetrapoday the jilate greatly resembles that of other 
butterflies. The long claws of tho DanaidWy culminating in Danais 
with its aborted paron^-ebia, may also show a higlier development tlian 
other Tetrapoda. , But they arc a, Iso found in the PapiJios, and seem to 
go along with a prolonged and acu*ial iliglit. Tho fore-feet of the male 
still retain the tar.sus, which is lost in most Nao/rapidfv (Tthomiadcn)^ 
but it is less developed than in tlic Morph idre and most other higher 
butterflies. 

The striking feature of the BaiiaidjVy however, is the more perfect 
development of the fore-feet of the female into sensory organs mneli 
resembling tlie antenimij'hut set with higlilj- specialized tactile hairs or 
papilhe.t 1 have taken a good many nottis on this subject, on wliieli so 
far as I know nothing has yet been written, and when they are more 
complete, [ hope to publish them. So far as examination has yet shown 
me, tlierc seems to be .a gradual development upwards from the Morphuhv, 
in wliich the joints are ta[>ering, the last the slenderest, with a conspicU' 
ous pulvillus and rudimentary claws with their appertaining hairs, 
lu the higher groups, these tarsi become less and less like a foot, and 

* Mr. Mooro applied this name to two different genera of butterflies in tho same 
issue of the Proceedings of tho Zoological Society. 

•f* These also occur in all Tetrapoda, and in sonic other groups, as the NetneO' 
biadrp, but arc there few and small. 
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more and more like a palpus. The Satyridm and Nyrnphalidm are 
more developed in this respect than tlio Morphidos, and the Apaturidfe 
much more. The Neo/ropidm according to Mr. Godmaii have the foi’c- 
tarsi of tlie female not clavatc, and hence prohahly less developed. 
In the Ihinaidai and llio nearest Apatiiridm (Cethosia and Cynihia)^ 
they attain their Largest development. This can hardly be an organ 
of touch, because these feet arc poorly provided with muscles, and 
are capable of but little movement. It may be an organ of hearing, 
but it is more likely one of smell, correlated with the scent-producing 
glands of the male. It is significant that in the Neotropidee, where 
this foot is more normal, tlie male has no anal tnfts. 

I think tlio special development of this organ, which is found in 
all Tetrapod butterflies, though but little specialized in the lowest, is an 
argument for the high rank of the Danaidce. But I am aware that the 
feet of of butterflies often vary most iiTegularly, independently of the 
general organism. The aborted forefoot of the male shows some such 
inconsistencies, rudiments being, as Darw'in has shown, eminently 
variable. Melavitis and Blelognna in the Safyridw, many Fieridai, and 
at least one genus of the Lycemidm have the claws bilid. The number 
of joints in the forefeet of female Tetrapods also varies. And in Pscuder^ 
golis, a genus of the ApaLiirldcp^ differing but little from its neighbours 
in other points, the fore-tarsi of the female, though small, arc quite 
perfect, with claws, pnlvilliis and bifid paronychia. This fact would 
place it quite outside of the Tetrapod butterflies, near *tlio NemeohiadcGf 
if the feet offered roally’^ reliable characters. 

The pvehensors of the VanaidcG arc chiefly remarkable for the 
aborted uncus and the broad flab clasps. They do not vary much in the 
different species ; most in Ilcslia and some kinds of IJanais. My notes 
are insufficient to permit me to generalize on the subject. It is remark- 
able that the only species in -which they are. really very aberrant is 
Banais aglaioidrs, where the clasps are prolonged downwards, and exposed 
to view even in dried specimens. Tliis butterfly is closely allied to D. 
aglaiay differing chiefly in the sliapo of the wings, and they arc found 
together over much of tlieiv range. It seems likely that in this case the 
preliensors have been strongly differentiated to prevent hybridism, and 
keep the species separate.* 

* This may also bo the case witii the gcrnis LumpUles^y where a number of pro- 
tected sj)ecies, remarkably alike in colour and markings, have the j^rehonsora cxi rcmely 
unlike, and so dilTenJiitly armed with liooks and pincers, that the union of different 
species would preautnably bring about serious coiiscquencoa. Great confusion has 
been caused here by tlie German Icpidoplerists, who have recently figured a great 
many species with very brief descriptions, and no account of the prohoiisors. The 
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The egg also varies little in the DanaidcBj and affords few characters 
for classification. It is slightly like that of Libythea (which more re- 
sembles that of tho Picridce), and is nearly identical with that of the 
Acrceidce, ViuA with those of Cynthia and Oethosia, the first genera of 
tho A2uifuridce, which arc^ again connected by several links with Ar~ 
gytmis, where tho scries seems to end. In tho Danaidm it is large, 
soft, cartridge-shaped, more than half again as high as wide, yellowish, 
or sometimes pearl white. It has a variable number of upright ribs 
anastomosing near the apex, (where the reticulations are more or less 
hexagonal over a varying extent of surface), and with horizontal cross- 
lines varying greatly in number and in distinctness, and generally hard 
to count. I append a list of species with the number of vertical ribs 
on the egg of each, and with that of tho cross-lines in parenthesis, when- 
ever I know it. The numbers always vary slightly in the same species, 
and that of the cross-lines can only be given approximately. The egg 
of Nectaria and Macroplcea I forgot to examine. That of Ilestia is unlike 
the others in having the reticulations more or less hexagonal, tho ribs 
being slightly zigzag. The figures support the idea that Ilestia is nearer 
Bitplona than Danais, It will be observed that in Danais (including 
Ideopsis and Eadcna, which are practically ideiiiical) tho cross-lines are 
usually more numerous than the ribs, while in Ilestia and Enpleea they 
are fewer, Silctoplwa coming near Ilestia in this respect, as well as in 
the anal tufts. The figures for Danais cUrysippus and perhaps limnlace 
and tytia are doubtful. 

HiiSTFA Qroup. Ilestia cadellii^ 21 (14). 

hadenii, 23 (14-15). 

Ir/nceus, 21 (14). 

Euplcra Group, SHctoplica lacordairei, 27 (13). 

Salpinx novarmy 26. 

kollarii, 22-23 (20). 

splendens^ 22 (18-19). 

Euploea esperii, 26. 

camortitf 31. 

simuTatriXf 30. 

core, 34 (23-25). 

midamiiSy 24-25 (20). 

alcathoe^ 39 (26-27). 

rhadamanthns, 21-23 (15). 

^nuwilluy 26 (38). 

Danais Group, Danais yenutia, 32 (30). 

revision of this genus, which is further complicated by tho prevalence of local and 
seasonal forms, will prove a heavy task to future naturalists. 



14 W, poherfcy — A TAst of the Butterflies of Engano. [No* 1, 

Danais kegesippus^ 31-34 (29-30). 

nesippusj 34. 
chrysippus, 34 nearly 60 ?). 

gautamoideSf 23-24. 

Umiiiace^ 26 (25). 
septentrionis^ 19-21 (30). 
melaneuSy 16-18 (27). 
larissa^ 20-2 1 ( 30 ) . 

tytia^ 20-21 (38). 

melmioleuca^ 19 (22). 
aglaiay 1 7 ( 26-2 7) . 

aglaioideSy 15-16 (25), 

Ideopsis daoSy 16 (26). 

Radena nicoharicay 16. 

vulgaris, 14-16 (25). 

Next comes the vexed question of sceut-g^lauds. I was so dis- 
couraged by tlic loss of all my notes on this and other structural matters 
in 1887, that I liavo taken but few since, so I cannot now speak with 
much authority on the subject. 

It seems probable that there is a disagreeable odour in all Danaidco, 
apart from that of the anal tufts and alar glands. Though infinitely less 
in strength than it is in the Agaristidee and other moths, it is still quite 
perceptible on pinching some species, such as Danais geuuUa, crocea and 
vulgaris (which smells of sorrel). In others I cannot make it out at all. 
This smell is probably associated with a taste highly disagreeable to 
spiders, chickens, etc. The results of my experiments made some years 
ago in the Celebes, Java, etc., are now lost, but in the Malay Peninsula 
I lately made a few on spiders, with the following results. Except in 
the case of the first two species, they cannot bo entirely trusted. 

Species always rejected, Danais genutia, 

Iladena vulgaris, 

Orniihoptera ruflcnUis, 

((*nly two offered). 

Species sometimes rejected, Eitplma midamus ; 

, , rhadmnan thus, 

Neptis varmona, 

Oethosia hypsina, 

Loxtira atymnus, 

Lampides aelianus. 

Species never rejected, Neptis sp. 

Athyma sp. etc. 

It is to bo observed that the Badenas are perhaps the most perfectly 
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protected of the Danaida, and yet they arc not brightly coloured, they 
have no alar scent-glanda, and the anal tufts are the smallest in the 
whole family, and give the least fragrance. 

Apart from those producing the odour pervading the whole body, 
four different classes of sc«nt-glands liave been pointed out. 

The first are the impressed silky streaks of altered scales on the 
forewings of some Euplaeasy often called hrands. Mr. Distant oddly 
enough calls these pseudo-scent-glatids, taking the falsity of their claims 
for granted, while assuming .to leave the cpiestion open. The marks in 
question seem to consist of scales only, and T have not yet observed any 
glands couiicoted with them. Though not very conspicuous in some 
cases, they may be addressed to the eye of the female, and help her to 
recognize the male of her species. ITor odours vary but little in the 
EuplceaSy and the amount of mimicry is so great that in most localities 
there are several species similarly coloured but bearing different sex 
marks. In any case these brands can hardly bo protective, and the 
assumption by some writers that a species furnished with them is better 
protected, and more likely to bo a mimicked than a mimicking form, is 
without foundation. 

The variously-coloured velvety patches on the hind wing of Trepsi- 
cliroisy Salpinx etc., are no doubt true scent-organs. In the case of 
Trepsichrois midaimis the odour is sometimes quite perceptible in the 
detached hindwing, while in Salpinx and Calliplmi it is apparently 
excited by friction against the forowing. In some cases, such as Enplma 
occanis, described below, the velvety urea is on the underside of the 
fore wing. 

The “pouches*^ on the hind-wings of certain species of IJanais, 
such as J). limniac.ey are probably true scent-organs, though neither Pro- 
fessor Wood-Mason, who has given thorn special attention, nor my- 
self, have been able to detect any odour. lie has kindly sliown me 
a microscopic section of the pouch. The cavity is lined witli a semi- 
circle of long cylindrical cells radiating from it, their nuclei near their 
inner ends, the outer wall of the mass thick and chitinoiis, the inner 
membranous, with the attached scales aborted. According to Professor 
Wood- Mason, the odour-giving fluid is presumably manufactured in 
these cells, and not merely drawn, from the body and stored in them. 
An aceoiint of these pouches, appiireutly made from the study of dried 
specimens, has appeared in the work on the “ Dnftapparate indo-austra- 
lischer Sohmetterlinge,’’ by Dr. Erich Haase of Dresden. 

Finally there are the abdominal tufts which we find in this family 
alone of all butterflies. They resemble those of the Calh'dulidcey but 
are more specialized, though proportionately smaller than in these and 
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many other moths.* They exist in a very rudimentary state in the 
female, and can as in tlie male be forced to the surface by the action of 
the fluids in the body. From some such small beginning*, they have 
grown to their greatest development, several stages of the process re- 
maining as fixed characters in the dilferent genera. I'lio smallest tufts 
occur in Eadena vulgaris; they are much longer in E. fuventa, 'J'he 
greatest development of simple tufts occurs perhaps in lijuplma (Trepsi^ 
cJirois) midanius. In all the species of tlie Eanais group the tufts are 
simple and single, only in Tiruwala the hairs are curled at the tips. 
They are also simple in the majority of the old genus Euphm, and I limit 
the name to these. The gland in all these consists, when protruded, of 
a fingor-liko projection extending laterally on each side of the abdomen, 
and bent round forwards (^. e., towards the head) in a semicircle, bearing 
long odoriferous hairs to tlie very tip. 

But in the genus Salpinx, as limited by Mr. Butler (including Mr. 
Moore’s Salp'hix,Isa)nia, Fadenima, Satanga and Selinda, but not apparent- 
ly Da?mepa), and also in his genus GalHploia,f while the gland is similar 
(somewhat longer and more bent), the long hairs are gathered chiefly 
around its base, the outer part being naked, except at the extreme tip, 
where there is a brush of short, stiff bristles, sometimes coloured differ- 
ently from the long basal hairs. This terminal brush is only scon when 
the gland is fully protruded. The development of this form from the 
first is obvious. This group is also largo, but the number of species 
seems to me to have been greatly exaggerated. 

In more advanced forms, a new gland, generally somewhat shorter 
than the other, has been pushed out from its liaiiy base on the ante- 
rior side. In this case both glands are covered with hair to the tip, . 
the space between their bases being naked. This occurs in the genus 
Hestia, and apparently also in MacropJoa and SiiduplwaX as defined 
by Mr. Butler. 

Fitially in the single genus Neclaria, wliile the posterior tuft 
remains uiichaugod, the anterior or last developed one is again absorbed, 
and is represented by a microscopic tuft at the base of tlie other. Tlii.s 
can hardly be the incipient stage, as it is too small to bo of any use, and 
the nature of its origin is obviously as given above. It hence appears 

* In most moths tlioso tufts aro attached to tho prehensors or clasping-orgaiis 
of tho male. 

t Herr Georg Semper and Dr. Haase consider CalUplfna identical with 
JEupUea {i. e,, Macroplo^a), but I cannot agree with them. Gallvpla^a scarcely differs 
from Snlpinx. 

t My drawings of tho gland.s of Macroj)lQ?a and Siicinplwa were lost in 1887, 
and 1 have not (jxairnncd those organa since. Hut my impression is that they are 
very similar to tlioso of though somewhat lo.ss developed. 



17 


1891.] W-. Dolierty — A Lisi of the Butterflies of JEngano. 

tliat Nectaria has attained the furthest development in this regard, and 
may still with good reason be retained at the head of the Danaidce, and 
of all butterflies. 

The following scheme will serve to show the relations of the genei*a 
of this family. Mr. Moore’s genera may bo reduced to subgoiiera, 
though Parantica and porlftips one or two others may bo retained. 

A. Peet with to ell- developed paronychia and pxdvillus^ 


B. Forewing tv ith a predisc oidal cell, 

O. Aticd glands four ^ two aborted,,,, ... Neotauia. 

C. Anal glands four, none aborted, Hestca. 

B. Forewing with no predlscoidal cell, 

C, Glands four notte aborted. 


D. Foretving of male with no brand, ... Macropl<e.V. 
D. Forewing of male with two brands , ... SnOTOPLOfiAi* 


O. Glands two, tnfts four, Salpinx.* 

C. Glands two, ttifts ttvo, Euplcea, 

A, Feet with rudimentary paronychia and pnil villus, 

B. Hind'wing triangular, with scenf-pouc/i€s, Danais. 

B. Sindwing triangular, wiiliout scent-pouches,.,, Baden A. 
B, llindwing rounded, generally ivithout scent- 

pouches, Ideopsis. 


There seem to be grounds for believing that the soeiit-tul'ts in 
the male serve three distinct purposes, 1st, to warn off enemies, 2nd, to 
attract the female by colour, 3rd, to attract Iiov by odour.t 

1st, The odours given forth are in some cases unpleasant. In 
JDanais limniace, it is that of turiiiciic, and is downright disagreeable. 
Other species of Danais liave the peculiar aromatic fragrance charac- 
teristic of so many protected Mediterranean plants. In the genus 
Salpinx, in which the tufts reach their greatest developnieiit in size, 
the odour, though exceedingly sweet, is almost overpowering. Now it 
may at first sight seem absurd to say that the scent of honey may pro- 
tect an insect from its enemies. But we know this to bo sometimes 
the ense. The male of the singular Hesperian, Galliana ptieridoides has 
assumed conspicuous white colours along with a delicious ofiour, the 
female remaining dark and odourless. + The fine Malayan Morph id, 

* Including Calliplcaa, 

t Tlie odour is not always present, but comes and goes, wb other by tbo ox- 
hanstion of the supply, or by the will of tlio insect, it would be int(3restiiig to learn. 

I have Bomotimes examined the tufts of several males one after the other, without 
detecting the perfume. 

Z Mr. do Niocville recently discovered the female, and it turned out to bo dark^ 
as I had predicted. 

3 
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Melanocyma faumday is saturated with sweet perfumes, and drifts feebly 
about the country, fearless of enemies. The fragi*ant butterflies of the 
genera StichophtJialma and Tcenaris, though no doubt not so completely 
jjrotected, are so conspicuously coloured and fly so feebly, that one can- 
not suppose them to be eaten by birds. The Ornithopterasy though I 
have shown by experiment that they are protected from some enemies, 
smell of nothing worse then petunias. I have heard that cattle will not 
touch peppermint or pennyroyal, though the scent of those plants is so 
pleasant to us. On the whole I do not doubt that slow-flying, brilliant- 
ly-coloured insects like Trepsichrow a,nA^Salpina are more or less pro- 
tected by their scent-tufts. 

2nd. Colour in the tufts seems a later development than odour. 
In Badenay whore they are least developed, the tufts are of very 
inconspicuous hues. In Danais they are usually not at all brilliant, 
though it must bo admitted that the odours are also less developed in 
these. But in some species the hairs are curled,’**' and this may be an 
ornamental development. In the Euploeas the growth of colour and 
odour go on pari passu. The brilliant ochreous tufts of Trcpsiclirois 
contrast finely with the black and shining blue of the wings, and are 
visible from a long distance. This colour appears in a great many 
species. In Salpinx the tufts are still lai’ger, and the small terminal 
pair are fi-equcntly coloured differently from tho others. In llestia the 
anterior tuft seems usually coloured otherwise than the posterior, though 
in II, cadcllii they are both dull grey. 

3rd. Tho great inajority of the family smell of honey or of 
flowers — vanilla, tuberoses, jasmine, etc., and outside of tho Danais 
group, tho only ahciTaut perfume I can remember is that of win tor- 
green, f which is also found iu butterflies of other families, and in Pyra- 
lid and Goometrid motlis. But honey- and flower-liko smells are the 
rule. This suggests tho possibility that the odour- producing particles 
may not bo nianufactufed by the insects, but be derived directly from 
the plants they fi'ccjuont. At any rate tlie attractive scent must often 
be identical with thaf of tho flowers on which they feed. So that it 
does not seem incredible that tho female should sometimes be wooed 
under false pretences, and led to expect a dinner instead of a lover. 

Male Euploeas often meet iu great swarms, haunting some particular 
spot in tlio forest for many successive days, some perching on leaves and 
flowers, but most circling slowly around, many of them displaying their 
tufts, so that the air is noticeably permeated with their fragrance. 
Many difloreni species moot on these occasions, as if recognizing tho 

* This is also tlio caso with n few EuplceaSt such as alcaihoe. 

t The same smell is given out by several tropical plants. 
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family relationship of all. Tho females may at the same time be lurk- 
ing hard by in tho jungle, though in smaller numbers, a few of them 
sometimes joining in the flight of the males. I have often observ- 
ed males flying alone with expanded tufts, and I suppose they are trying 
to atti’act the female from a distance, appealing rather to her sense of 
smell than that of sight. In tho presence of the female, the male keeps 
his tufts in continual action, and whether of dark or bright colours, 
they may well bo as attractive to her eyes, as the plumes of the cock 
grouse or peacock are to his hens. Tho eyes of butterflies are so pro- 
minent, that though the fcniale never faces the male, but keeps gliding 
on just before him in coy retreat, I cannot think th.at any grace of his 
escapes her notice. Jlut her sight is probably not so strong as to re- 
cognize these ornaments at a great distance. So that the attractive 
colours are presumably intended to take effect at close quarters only, 
while with a favourable wind the odour is no doubt perceptible far 
away. I myself cannot generally make it out more than two or three 
feet away. But the forefeet of female Danaidoe seem to be developed 
into a powerful organ of smell, and even apart from this, that sense 
must bo keen in all butterflies, since they arc attracted from long 
distances by the scent of flowers. And few flowers are so fragrant 
as these insects. 


List of Enganese Butterflies* 

Family Danaid.3?, 

1. Nectaria leuconoe, Krichson, var. bngania. This slight variety 
seems darker than the typical N, leuconoe^ as figured by Doubleday, just as 
N. clara (as figured by Herr Semper) is much lighter. The base is but 
slightly touched with creamy, and more so in tho female than in the 
male. The dark lines in tho cell of tho fore wing are distinct, the black 
ti^an averse area there narrower and more quadrate than in leitconoii, tho 
discal dark markings are more connected, and those on tho hind wing are 
more triangular, the wedge-shaped white spot near tho lower angle of 
the forewing is distinct, and in general tho markings are very* clearly 
cut and distinctly outlined. The male has two large vvliitisli abdominal 
tufts, each with a minute ix-diraent of another near its outward base. 

2. Macro PL fEA CORUS, Fabricius, var. micbone.^ia. Somewhat re- 
sembling M. corns (elisa), with tho size and shape of M. phmhus, Male, 
fore wing with the spots minute, one in tho cell, seven in a bent discal 
series, and ten submarginal dots. Hindwing with two or three discal, 
and one or two suhapical dots. Below^ forewing with a dot in the cell, 
two largo discal spots with a dot below them, two subapical dots, and 
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a submarginal row of thirteen dots. Hindwing with three discal dots 
STibapically, and four or five submarginal ones. The single female has 
the spots still fewer and less conspicuous, the submarginal ones wanting 
except at the apex. 

As I took only two or three specimens, I can hardly describe this 
form as n distinct species. It seems greatly to resemble M, semicirculus 
from the Moluccas. The extreme smallness of the spots easily distin- 
guislies it from jM. plucrefena, described by Herr Kheil from Nias. M* 
phcvrctena (the name was perhaps intended as an anagram of phmnarete') 
seems to be simply the female of M. phwbus, which he also includes in 
his list of Nias butterflies. 

3. Salpinx phanij, n. sp. Male, above rich velvety blue, resplen- 
dent in some lights, the hindwing nearly equally brilliant, whereas in 
8. novarce. and S. vestu/iata it is all brown. Porewing, with one costal and 
the usual iiiterno-inedian pale blue spot, and a row of seven outer-discal 
ones, of which tlio tirst three are united, tho third the largest. Hind- 
wdug generally with two SLibapical spots. BelotVy rich violet brown ; 
the spots are sometimes wholly wanting in both sexes, but generally one 
or two remain subapically on the hind wing. The male before me has 
five subu})ical spots in two series on the forewitig and four larger ones 
on the hiiidwing. The larger tufts are dark brown, tho small terminal 
ones whitish. Tho female is less richly coloured, the hindwing being 
brown : there are two elongate blue spots in the interno-mediaii space 
of tho forewing above. 

This is a local form of 8. leucostictos, Gmelin, but it seems more dis- 
tinct from the Javanese type than are either the Malaccan {'oestigiata) 
or the Nicobar eso {novarce) forms. 

4. EuPLQiiA (TuEPSiciiuofs) MALAKONi, n. sp. Male like E. mulciber 
but with the hindwing blue like the forewing, though less brilliant, 
whereas in the otlier specicjs it is brown. The odoriferous patch on the 
hind wing ocenpios all the end of the cell, extending to the upper median 
vein. The pale blue spots of the forew^ing, though variable, are few and 
inconspicuous ; in tho specimen before me there are only nine in all, 
some very minute. The female varies greatly in the distinctness of 
the spots, but in all cases the fore wing has no trace of blue, which 
distinguishes it from the other local forms of E, midamus. Tufts bright 
yellow. 

5. Euplcea (Crastia^*') enganrnsis, n. sp. It greatly resembles 


* Mr. Moore’s Vadehra, 
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B- cUmena from the Moluccas, and is near E, sepulchralis, Butler, from 
Java, but with the fore wing imperceptibly paler outwardly, while the 
hind wing is very distinctly so, both above and below. Both sexes are rich 
brown above, without any trace of blue'; the female has a single whitish 
spot in the middle of the disc. Below, there are usually on the forewing, 
one large violet- white spot in the cell, two or three subapictal dots, two 
submarginally in the median spaces; five discal ones, the lower two 
larger aud quadrate, the middle one slender, the upper two usually 
minute. JSivdiving with one spot in the coll, a semicii'clo of six beyond 
it, then a curved series of about eight, (those below the middle median 
vein minute or wanting), and four submarginal spots near the apex, 
occasionally five or six. Tufts bright ochre. 

This common species outwardly resembles Euplcea simulatrise, 
Wood-Mason, from the Nicobars, which, however, has a large sex-mark, 
somewhat as in Salpinx, on the hind wing above. Mr. Moore placed 
this species first in Vadehra {Orastia) and then in Menama, where it 
certainly does not belong. 

6. Exjplcea (Crastia ?) oceanis, n, sp. Male. Above dark brown 
with dull bluish reflections in some lights, the margin not visibly paler. 
Below uniform dark violet-brown, the markings varying greatly, most 
of them elongate but small. Fore wing with one spot in the coll and 
seven beyond it, the upper ones slender, sometimes minute ; a lino of 
five outer-discal spots, the upper ones frequently absent ; the female has 
sometimes a sixth spot in the interno-raedian space, beyond the line of 
the others- Hindwiiig with a small spot in the cell, and a row of 6-7 
larger ones beyond it, and then a very variable series of 5-10, all but the 
first (which is sometimes absent) forming nearly a straiglit line : beyond 
these there are generally a few submarginal dots, sometimes forming an 
irregular line of ten. 

The female has an obscure whitish spot in the cell of the forewing 
above, and seven similar ones beyond it, the upper ones slender. Beyond 
this the outer discal spots are slightly indicated. Hindwing with the 
outer discal line of spota indicated in vainous degrees. 

The form of the wing in this species is as in Mr. Moore’s genus 
Oamatoba, but the sex-mark is peculiar. The female has an elongate 
white mark on the underside of the forewiug, below the lower median 
vein. Both sexes have the hind margin broadly whitish and shining 
below the internal vein. In the male there is a sliglitly velvety grey- 
brown patch of altered scales forming an elongate, quadrate mass, from 
the internal vein nearly to the lower median, equally divided by the 
wrinkle representing the submedian vein. 
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This species can scarcely be included in any of Mr. Moore’s sub- 
genera, and I know no described form resembling it. It was unluckily 
out of season when I was in Engano, und I only got two or three in fair 
condition, the rest being worn and faded. 

7. EuPLoeA PAHAKEliA, n. sp. Male, above, forewing rich brown, 
not at all lighter outwardly ; hindwing paler brown, slightly darkening 
near the margin ; a single “ brand ” like that of Ji?. core ; no other 
markings above in either sox. Below there is a rounded violet white 
spot in the cell, and a larger pinkish one in the lower median space, 
one in the upper median space, and sometimes one in the space above. 
Hindwing with a small spot in the cell, and 3-5 minute ones beyond it. 
There are sometimes traces of obscure subapical and subanal dots. Tufts 
bright ochre. The female is very pale brown and remarkably trans- 
lucent ; it has a long white streak below the lower median vein on the 
forewing below. 

This species seems to have no near allies except E. camorta, Moore, 
from the Nioobars, which obviously differs in the pale borders of the 
wings. 

Besides the Etiplmas mentioned, I believe I saw a species of 
CalUplma, near mazaresy flying at Kayapu on the day of my awival. 

The Euplojas of Nias, as described by Herr Kheil, differ greatly 
from those of Eiigano ; there can hardly bo more than one species (a 
Salpinx) common to both. I append the list. 

Nias. Engano, 

Macroplma pTio^hns. Macroploea micronesia, 

„ phmretena ( 9 of pre- 
ceding ?) 

Euplma {Trongd) niasica 

„ {TrepsicJirois) verhnelli, 

„ (Penoa) meiietriesii. 


Salpinx leucosiictos (perhaps the 
same as plume). 

„ (Isamia) lowii. 

„ „ staudingerii, 

„ {Tiruna) ochsenheimeri. 


Euplaia ( Trepsichrois) malakoni. 

Euplosa {Grastia) enganemis. 

,, „ oceanis. 

„ pahaJcela. 

Salpinx pliane. 


t Salpmx (Calliploea) sp. 


The absence of the true Euplcva (Core group) and of Crastia 
(CUmena group) from Nias, and of Tronga and Isamia from Engano, are 
interesting. 
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8. Danais pieteesii, n. sp. PI. I, Pig. 1. Male and female, above 
black, f Growing with the lower part of the coll, the basal part of the lower 
median, and the greater part of the interno-median space dull ferrugi- 
nous, the veins black. Margin touched with white at intervals ; a line of 
*four submarginal white dots in the median spaces ; another larger and 
diffused near the lower an^e ; an inner line of seven white marks, of 
which the pair in the upper median space is of some size, the other 
dots : a snbapical band of six widely- separated diffused whitish spots 
from the costa, the lower two largest ; below these two obscure spots in 
the upper median space. Ilindioing black, a large, pale ferruginous 
area in the cell, and others in the submedian and internal spaces extend- 
ing throe-fourths towards the margin j shorter, slender ferruginous 
streaks in the other discal spaces: two lines of submarginal whitish 
dots mostly obsolete, more distinct in the median spaces ; cilia alternate- 
ly black and white. Below, similarly marked but with the spots more 
distinct and numerous and violet-white instead of whitish ; the lower 
pai*t of the fore wing feiruginous, the apex, as well as the outer part of 
the hindwing, suffused, with dull, dark reddish, which takes the place 
of the black. Hindumiy, with pale ferruginous areas in all the spaces, 
most of them bordered with silvery white, the veins dark ; the iivo sub- 
marginal series of the white spots distinct aiid complete. In some 
specimens the cell is nearly white, the inner ferruginous area evan- 
escent. 

I am not able to compare this species with D. eurydico from Nias, 
but judging from the forms with which Mr. Butler compares it, that 
species is witliout the ferruginous areas on the hindwing above. 

I name this for my kind friend Mijnheer Pieters, Controleur of 
Kroe in Sumatra. It is a common and conspicuous species in Engano, 
whereas Herr Khcil describes D, eurydice as rare in Nias. 

9. Danais (Bauora) ciieysea, n. sp. PI. I, Pig. 3. A local form of D. 
pldlomela from Java, differing in the snbapical spots being more elongate, 
and ill all the markings of the forewing being yellow except the two outer 
series, the yellow area of the cell heavily clouded wdth black scales except 
at its lower angle, in this resembling B. crocea. The inteimo-median 
yellow area shows is divided by a lino of black scales in the middle, tho 
quadrate discal spots are partly joined, as in crocea. Hind wing marked 
as in crocea and coloured as inphilomela. The wdugs are very long and 
narrow. The female has the yellow area more restricted, all the spots 
larger and more conspicuous, 

I think I saw Farantica aglaia, or its representative, on tho day of 
my arrival at Engano, but no specimens were taken. 
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10. Badena LONGA, n. sp. PI. I, Fig. 2. A local form of the 
Javanese B. juventa. Forewing very long, falcate, the white markings 
mostly elongate and reduced, cell of forewing with the basal mark 
slender, clavato at tip, the outer one small >?ith the upper streak absent, 
the discal spots beyond the cell much reduced. Hind wing, with the 
white aim in the cell broken by two dark'' lines, the upper wide, the 
lower slender, not quite continuous ; all the diseal spots beyond the 
cell slender and elongate. 

11. Badena macra, n. sp. PI. I, Fig. 4. A local form of B. vulgaris^ 
the forewing elongate (but shorter than in B, longa)^ falcate, cell with the 
basal mark bifid, the upper streak slender, not so long as the lower, the 
outer spot narrow at its upper end, with a minute spot adjoining it 
above, and without the slender prolongation present in B. vulgaris ; the 
three spots beyond the cell greatly, and all the others more or less 
reduced in size. Hindwing with all the spots reduced, that in the cell 
simply bifid, without any spot in the bifurcation (such as occurs in 
B, vulgaris), Tlio submargiual dots arc wanting on the apex of the fore- 
wing above and below. 

These two Badenas are about equally common, and are found to- 
getbor. Ill the island of Semhawa, cast of Java, two Badenas also 
occur, but in this case tho juventa form is I’estricted to higher altitudes, 
though there is a zone in which both are found. These facts surprised 
me as I had supposed juventa^ like vulgaris, to be simply a local form of 
B, similis, 

Tlic anal tufts of B, vulgaris and macra are shorter than in any other 
Danaid, tlie hairs white at the base and grey outwardly. In B. juventa 
and longa, they are nearly twice as long and grey throughout. 

All the Enganese species of Hanais are distinguished by tboir 
elongate form. This is also the case with several groups of butterflies 
in the Celebes, as shown by Mr. Wallace. 

Family Satyridj). 

12. Lethe euro pa, Fab. scarce. 

13. Melanitis leda, Linn, (ismene). My specimens were dark and 
nearly unmarked above, but of the usual shape. Both the ocellate and 
the non-ocellate forms were taken. 

14. Mycalesis MiNEUS, Linn. Common. 

Family Elymniad2B. 

15. Elymnias dolorosa, Butler, var. enganica. A local form of 
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Elymnias panthera, Java, resembling dolorosa^ as described by Mr. Butler 
from Nias. The forewing, however, is scarcely paler outwardly, its lower 
angle generally sirffased with reddish ; the ocelli of the hindwing are 
placed in diffused pale spots. Undenside with two or three minute ocelli 
on the forewing, and six on the hindwing the first nearly all white, the 
others blue with the outer end dark and the pupil white. The outer 
part of the wing is but slightly paler than the inner, and is not ** stone 
yellow striated with blackish ** as in dolorosa^ but pale grey-brown with 
red strioe similar to those of tlie base, E. dolorosa has the hind wing more 
strongly dentate than iwpanthem^ with a decided tail, but in the Eiiganese 
form the tail is much less distinct than in panthera, I took only 
females. The sex of the type of dolorosa is not stated. 

Family MourniDiB. 

16. Amathusia AMYTiiAON, Doubleday, var, insolaris. Above 
black, the disc glossed with blue in some lights up to the border of the 
hind wing, but not apical ly on the forewing, the marginal line white. 
The lilac band is somewhat intermediate between that of A, portheus, or 
dilucida, and that of A. westiooodii^ tapering less than in the latter, ex- 
tending down to the internal, and up to the upper median vein near the 
outer margin, very bwad costally. BeloiVy the extensive space beyond 
the middle striga of the hindwing almost to the submargiiial lino is 
dusky in both sexes, without the lilac gloss of tho rest, On the fore- 
wing there is a smaller dusky patch chiefly costal, beyond the fifth 
striga. These dark spacc.s are scarcely visible in the allied forms. The 
underside seems generally darker than in westwoodii^ the ocelli have 
broader dark borders, the tails arc much broader and more marked with 
white than in any other variety ; the anal black spots are touched with 
blue in both sexes. 

The ochreous hand of the female is narrow, bifid near its lower end, 
deeply incised outwardly along tho middle modiati vein and partly en- 
closing a dark spot in its inner margin above the same vein. 

One of the numerous local forms of AmatJmsia amythaon, which are 
by some hold as species. I am unluckily unable to compare it with 
Felder’s Javanese varieties. It differs from portheus and dilucida in the 
broad tails and narrower blue batid. It is like Westwood’s amythaon 
(now called westwoodii) y of uncertain lialntat, but the band is less 
tapering, broader outwardly, tho tails much broader, and the outer 
margin of the fore wing convex instead of concave. 

Family Apaturidab. 

17. CuPHA ERYMANTHIS, iJlury. 

X 
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18. Atella alcippe, Cramer. The speoimcns are quite normal. 
Herr Kheil meniioii.s Atella phalanta^ and not aZc/Jppe, as occurring in 
KiaSj possibly a mistake. 

ly, CYKErtTis rKritANDER, Fabr. Resembles the Malaccan form 
mire, Honrath), but si ill darker, much darkeiHhau tlic Tenasserim one, 
which is perhaps a diytiuct variety. I have not seen the Javanese form, 
but if Horsfiekrs drawing is correct, and the insect has only the single 
space between the two outermost ochrcoiis bauds white, ihemire may bo 
considered a distinct species. 

A common species in the high forest. 

20. Precis ida, Cramer. Only one taken. 

21. IIiTOLBiNAS iiOLiNA, Liim. The male is normal, the female in- 
finitely variable, Occasionally it is not much unlike the male. Usually 
the bluish band aevoBS tlio foi'ewing is obscure and there are traces of a 
reddish band from th.c disc of tlie forowiiig aemss iho liindwing, with 
white discal spots beyond it. The wdiite l>and across the fore wing below 
is pvo.se7it or absent. Sornel imes tin's form resembles Danais pietersii 
when ilying. Mr. Woodford has given an interesting account of tho 
variability of the female of tliis buttcrily in the Solomon Islands. 

22. IlYroLiMN^AS ANfjMATiA, Wallace. My .single male, taken at 
Malakoni, has only the oosla. and outer margin of theforewing purplish, 
with an outer-discal liiu* of white spots on both wings, a submarginal 
lino, and a few discal streaks. Tlie hindwing has no wdiito on the disc. 
Ko doubt tlio species is a.s vaiiuble in Kngano as elsewhere. 

23. UoLKSCJiAELiA NIASIOA, Rutler. I took two or three m.ales 
which in.ay ho conspeci lie \vilh the female described a.s niaslca. Tlioy 
are much darker than males of Z). hlsalUih?, tlio apex of the hindwing 
strongly sniliiscd wdth black. Herr Kheil gives both niadoa and hUaU 
tide fro3U Kias, apparently considering them distinct, but it is unlikely 
that two Yarieti(3.s so closely allied can be found together. I have re- 
cently taken typical DolrscliaUia praiipa and tyjiical poUhete in the 
garno piece of jungle in Western Siam, but this is a case of two local 
forms overlapping at the limit of their ranges. The same is true of 
BarLliCnos lilacinus and (jamhrisius from Karcniii to Lower Siam. 

Family Nymi'Iialm).®. 

24. Ni^ptts soma, Moore, var. MEUimKi. Smaller than tho Indian 
variety’, a,nd darker below, the markings of tho upperside somewhat 
suuillor and less fuliginous. 
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25, Neptis ombalata, Kheil, vjir. etoano. Like the Ni*as form 
described by Herr Kheil, but on the nppersicle the siibapioal white spots 
are smaller and better separated, the two lines of submarginal lunules 
distinct, and the upper wliito baud of the hindwing much narrower and 
more broken. Tlie colour ^of the underside is a rieli red-brown, and the 
black borders of the white bands are very conspicuous. 


Faiui ly Lyo.^e n t . 

S u hfam ily AphmTinm, 

26. HypolyO/Ena rirECnornES, Folder. Tliis butterfly occurs locally 
in the Nicobars and the Malay Peninsula, and seems to feed ou some 
shore-plant. It seemed scarce in Engano. 

27. EodxYfJDES THAjns, Hiibncr. Common in the forests of the 
interior. The specimens are smaller than Sumatran ones, wdtli the 
inner black fascia of the underside obsolescent. 

28. BiNDAiiAKA SUCJRIVA, Horsf. Only tw^o males taken, both quite 

normal. Herr Kindi IL pliocides in his Nias list, prohahly by 

mistake. I have taken sngrvva in Great and Kar Nicobar, and again in 
Java. 


Svhf amily Deuihriginm. 

29. Djiunoiiix epiaiujas, Moore. The coll of the fore wing is touched 
with red in the female. 


Su hf amily Lycfruirw. 

30. Nacaduba audates, Moore. Common. 

31. Naoadl-ba viola, Moore. Only one or two scon. 

32. Nacaduba PROMiNENS, Moorc. Scarce. 

33. Nacaduba MAcnoPirTiiALMA, Folder. Scarce. None of tlicso 
species are mentioned as occurring in Nias, but Herr Kheir.s rieheim 
hupu is apparently the female of N. viola, 

34. Catoctirysops stbabo, Fab., var. LiTUAnGYRiA. I think the true 
Strabo was also seen, and no doubt G. imndava and cneiiis also occur. 
These species all seem to feed on a leguminous plant growing on the sea- 
beach, and are found on many small islands. GatocJirysops pandava is pei*- 
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haps the commonest butterfly of the Nicobars. Herr ELheil mentions only 
0. Strabo and cneius from Nias, and also G. kandarpa {^^strabo)^ 

35. Evebes parbhasius, Fab., (stated by Mr. do Niceville to be the 
same as the European ar^iWes). Only one or two seen. This is Herr 
Kheil’s Flebeius poly spercMnus^ 

36. Lamptdes BOOHtTS, Cramer, (Jam ides hoclnis). My specimens 
were identical with Indian ones. The species seems to vary but little 
throughout its range. The Nicobar form seems perfectly distinct, and 
should stand as L, nicoharicus^ Wood-Mason and de Niceville. Herr 
Kheil’s Pleheius sirahay from Nias, is apparently the same as L, hochusy 
but why he should compare it with Plebeius halliston (LyccBHimsthes 
hengalensis) I do not know. 

37. Lampides subditijs, var. telanjang. Female. Above, with 
the inner border of the black outer area excised by an entering angle. 
Hind wing with the outer bluish rings bounded inwardly by a broad 
dark band which is suffused anally with reddish. Below, the submar- 
ginal pair of fasciee diffused and luiiular. Hindwung with the orange 
forming a large area discally, extending above the radial vein and to the 
submedian, only three of the black spots complete, the inner zigzag lino 
obsolescent. 

Only a single female taken, but suhditns is so different from other 
species of LampideSy and this form is so distinct from subditus, that I 
have thought best to name it. 

88. Lampides elpidton, n. sp. A local form of Lampides elpisy 
the dark white-bordered submarginal spots of the hind wing separated 
from the basal blue by a broad unbroken dark wavy band : forewing 
with the blue pale and milky, the outer dark margin rather broad, the 
veins edged slenderly witli black at the apex. Below the ground-colour 
is uniform pale reddish-brown, as in the dry season form of elpis, Pre- 
hensors as in elpis. I have compared this butterfly with a long series 
of Indian and with four Javanese males, and it seems a good local race, 
easily distinguished. It is very much larger than Herr Khoil’s Pleheius 
talinga, which has the black border of the fore wing much broader, and 
the inner band of the hindwing wanting. 

89. Lampides CELiBNO, Cramer. I identify this species with some 
doubt ; a small pale-blue form, quite common along the shore. Another 
Lavipidesy which I have not been able to place, is pale grey above, with 
the border rather narrow on the forewing and reduced to a thread on 
the hind wing. 
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Herr Kheil describes a Oyaniris from Nias, ptispinus, dubiously dis- 
tinct from 0. puspa* Zizera harsandn^a certainly occurs iu Engano, but I 
do not seem to have taken it. Herr Kheil gives it in his Nias list under 
the name of Plebeius lysimon, 

40. PiTiiECOPS HYLAx,*Fab. Scarce. 

Subfamily Oerydinw.* 

41. Paragertdus unicolob, Felder, (Jiorsfiddii^ Moore). The 
identity of horsjieldii and unicolor seems generally accepted by the 
German naturalists, and Mr. de Niccville, who has examined Folder’s 
types (three females) of tinioolor at Vienna, has come to the same con- 
clusion. 

Paragerydus certainly does differ considerably in aspect from 
Allotinus. I think it may be kept distinct from it for the present, on 
account of the approximate second and third subcostal branches in the 
forewing of the male. 


Family Pieuidm, 

42. Tertas harina, Horsf. Only one taken. Herr Kheil does not 
record it from Nias. 

43. Tebias hecabe, Linn. 

44. Terias sari, Horsf. Taken only on the hills. 

45. Appias hippo, Cramer. Only females taken. It may bo the 
Javanese A2^pias lynciduy and not hippo, 

46. Huphina ETHEL, n. sp. Male, above white, all the veins, 
including the internal and medians, black, and bordered with diffused 
black scales, the cell and the upper median vein heavily bordered with 
black, the costa tinged with lemon. Outer border rather widely and 
equally black, a dark, diffused outer-discal band parallel with the margin 
as far as the internal vein, cutting off seven submarginal spots, all white 
except the first, which is bright yellow, slender, the last large and out- 

* In the 1889 volume of this Joamal, by an unfortunate blunder I described the 
fore tarsi of the Oerydinm as like tho middle and hind ones, in spite of my numerous 
drawings showing the contrary. 1 also gave llorr KhoiPs Allotinus aphoiiha as 
equivalent to horsfieldii. A. aphocha may be distinct, though badly described, and 
figured only on the underside, where it is identical with horajlcldii. I now doubt 
if my proposed genus Malais is distinct from Logania, though a Bornean form 
r sembliug L, srvwa does have tho tibise short and thick. 
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wardly incised. Hindwing, ricli ochrcous yellow, (without any oraugo 
tinge) from the first subcostal vein to the liiiicl margin ; the outer border 
rather widely black (but not Bubanally), the outer part of the veins, 
except the submedian and especially the subcoslals and radial, also black, 
bordered with dilTiised scales. Bohno, the wjdte area is reduced on the 
forewing, the u]>pcr subniarginal spots united in a large triangular 
bright yellow mass, only the lower two white, that above the upper 
median vein obsolescent. Hhidwing lemon yellow, ochrcous yellow on 
the extreme anal margin, with greenish areas above and below the cell, 
especially around the subcostal veins ; the dark brown border very wide, 
attaining the cell, enclosing six yellow spots, all large except the fourth 
which is obsolescent, the first three more or lcs>s united. 

The absence of all orange on the wings, the submarginal band of 
the forewing, the veins outlined wdth black on both wings, the very 
broad marginal dark baud of the hindwing below, and the large extent 
of the yellow area, tinged with greenish below, easily distinguish this 
peculiar species from Iln^fliina lea and judUh, 

Only one male, taken at 13 ua Bua. 

Family PAPnjONiD.E. 

47. Oknituoptera nekris, n. sp. A local form of 0. pompeius, 
Cramer. Male. Above, black, the cell immaculato, the veins of the disc 
black, bordered with rather conspicuous whitish rays. Jfuidicing golden 
yellow, bordered with a deeply scalloped black Ixind, which is only about 
of an inch wide at the ends of the veins, the base black above the 
middle of the costal space, including the root of the cell ; two (in ono 
specimen five) black discal spots subanally in the gold. Ihdoiv, the 
white streaks near the veins are more continuous, and the end of the 
cell is slightly touched with whitish ; a little rod at the base of the wings. 

Female, with the outer third of the cell entirely dull whitish, the 
whitish streaks between the veins coalescing, and extending nearly to 
tbe outer margins, the black rays in the middle of the spaces not nearly 
reaching the coll ; hindwing very dull golden, the border wide, the 
discal spots coalescing widely with each other and with the outer black 
band, so as to enclose small yellowish lanceolate spots in pairs divided 
by the veins. Below, the hind wing is dull pule whitish -yellow, without 
any golden tint ; this area extends only to tho upper subcostal vein and 
occupies two-thirds of tho cell, ’ Several males and two females were 
taken, but one of tho latter was unluckily destroyed, and the other is 
worn. 

This species seems nearest the South Indian Ornitliopfera minos. 
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Herr Khoil calls the Nias form O. amphrysus^ Cramer, but it seems 
unlikely that a Javan species should occur in Nias and not in Engaiio. 
0. uereis obviously dilrers from amplirysm in the ahsonco of tho yellow 
band across the forewiiig of the male. Tho opaque wlutish-yellow of tho 
underside of the female is a striking charaotor, and distinguishea it 
from a Philippine form,* which otlierwiso resembles it considerably, 
es 2 ^ecial]y in the male sex. 

48. Pacilio (Mkxki.aides) ARiSTOLOCnrAii, Fab. Only one specimen 
taken ; it was quite small, Tho species seems wanting on tho opposite 
coast of Sumatra, being appai*eiitly rcidaced by FapUio antiphus. 

49. Paph.io (Iliades) oceant, n. sp. A local form of Papilio 
memnon, from Java. Male, above like memuon, but tho lines of luteous 
scales on tbe forewiug are nearly obsolete (slightly visible near the 
apex), and those of blue scales on the hind wing less conspicuous, and 
not nearly reaching tho cell. Beloiv, ilio red basal areas are wholly 
wanting, aiul the outer grey area much inurowor, not at all enclosing 
the scries of largo black spots. 

Female, fore wing above heavily marked with pale luteous bands 
bordering the dark veins ov^er the whole disc, eiitering tlio upper end of 
the coll, black niys in the mi ldlo of tho s[)a.ee‘s, the apex darker. Hind- 
wing similar but with iJic luteous hands less conspicuous, enclosing a 
series of largo black spots, Helovv, tho red basal 8]>otH are ijrcsent, but 
very small, the grey border slightly broa.der tliari in the male. 

Tho absence of the red basal s[)ots above and below in the male, 
aboA'O in tlio female, the obsolete markings of the uppersido of the male, 
and the narrow band of ilie hindwing below in both sexes, easily dis- 
tinguish tin’s siiecitss from its allies. 

Only one male and ojio female taken. 

50. Papteio (CrrAKUs) helknus, Linn. var. exoaxius. Tlio linos of 
luteous scales are conspicuous above and below, more or less whitish 
near the lower angle of tho forewing ; the rod lunules of the upjierside 
arc absent, except the anal one, wliich is obscuio. Below, the wlritc area 
is large, the marginal wliite lunules are distinct, tlic submarginal orange 
ones small and obscure, wanling in the lower radial and upiier median 
spaces, giving the insoeh somewhat tlio a[)poaraiico of Papilto prexaspes ; 
the female has a diffused white s 2 »ot on each side of tho radial vein. 

51. Papilio (Zetides) aciamilmnon, Linn. One tattered male, Bua 

Bua. 


52. Papilio (Zetides) sarpedon, Linn. 
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Family HissPBRiADiB. 

53. Hasoba badba, Moore. Two males and a female taken, normal. 

54. Padbaona palmabum, Moore, var. katapu. The black area 
beyond and below the cell of the forewing is nearly obsolete, the yellow 
band of the hind wing very wide. This is perhaps a distinct species, 
but as only one male was taken, I cannot be sure. 

55. Chapba MATHIAS, Fab. 

5G. UoASPEB POLUS, Cram. 

57. Hidari irava, Moore. One male. 

58. Tagiadbs atticus, Fab. The two hyaline spots below the 
throe subapical ones are absent in the male, the two at tlie end of the 
cell are joined in the female. The white area of the hind wing is very 
large in both sexes, extending to the outer margin, wliere there are three 
black spots. 


EXPLANATION OP PLATE 1. 

Fig. 1. Panais picfcersii^ n. sp. 

„ 2. Radenti longa, n. sp. 

„ 3, Danais chrysoa, n. sp. 

„ 4. Radena macra, n. sp. 

Figs. 5-8 refer to Mr. Doherty's other paper. 


IIT . — New and Bare Indian LyccenidaB . — By William Uo^ikrty, 
Civcinnabiy IT. 8. A. Gommunicated by the Natl'RAl History Secretary. 

[Received 9th March 1891 : — Read 6th May, 1891.] 

(With Plato I, Figs. 5-8.) 

Family LTO^NID^. 

Subfamily THECLIN2B. 

1. Arhopala kramti, n. sp. PL I, Fig. 5. 

Near A, aeneay Hew., differing in the dark, dull indigo-blue of the 
upperside, and the darker shade of the underside, with the terminal cell- 
spot remote from that in the lower median space of the fore wing; hind- 
wing with a large subaual ocellus bordered with metallic green, which 
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extends to tho lower median vein ; a dark spot edged with whitisli in 
the lower median space. Lobe and tail large. 

Margherita, Upper Assam. 

2. Flos ahamds, n. sp. PI. I, Pig. 6. 

^soka\ bat with the blue of the upporsido pale, 
slightly violescent outwardly, not reaching up to the upper radial vein. 
Below, forewing with the tmnsverse fascire much dullei’, and more regular, 
those in the interno-raedian space of tho fore wing obscure. Hind wing 
with tho pale basal stripe absent, the base all dark, touched with scar- 
let costally ; the lower half of the wing very dark, especially subab- 
domitially, the markings there obscured; beyond the dark base there 
is a broad lilac area transversely from the costa to the hind-margin, 
containing a sinuous irregular band from the costa to the median vein, 
continued by a small separate spot in the interno-median space ; an 
obscure ocellus in the lower median space submarginally, no other 
metallic markings. The species also resembles the Himalayan form of 
Flos fuhjiduSf Hew., but obviously diffei*s in the colour of the upperside ; 
and on the underside in the whitish spot at the end of tho cell of tho 
forewing, which is narrow and conspicuous, (broad and dull in fulgidns) ; 
the lowxr part of tho hiudvviug is much darker, and tho pale costal baud 
absent. 

Margherita, Upper Assam. 

3. Acesina zephtuetta, n. sp. 

Male, above dark brown, a small diffused light blue area occupying 
less than a sixth of tho forewiiig, includiiig part of the coll, the interno- 
median and tlic lower median speace, extending just above tho middle 
median vein, the veins dark ; hindwing unmarked, the cilia whitish, 
especially apically. Below brown, slightly glossed with violet, except 
the spots, whicli are darker and encircled by broad wln’tish rings. There 
is no costal white spot on the hiudvving, but the apex is chiefly whitish, 
the disc irrorated with whitish scales, the ocelli obsolescent. 

This species, in which the male resoinbles a female, is obviously 
distinct, and seems to connect A, parafjancsa with the other species of 
Acesitia, 

Margherita, Upper Assam. 

4. AcESINA ARIEL, Tl. Sp, 

Male, above violet' blue (dull in some lights) over half of the hind- 
wing, and rather more than half of the forowing, the blue areas round- 
ed. Underside uniform brown, strongly glossed with violet, not irroiuted 
with whitish scales, the markings annular, scarcely darker than the 
5 
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ground-colour, with slender, pale violet-whitish rings ; no costal white 
patch on the hind wing, the apex not whitish; three distinct snbanal 
ocelli with metallic bluish-green irides. The violet hue of the upperside 
distinguishes it from A . ammon and amnionides, as well as the entire 
absence of the costal white patch on the hindwing below. 

Margherita, Upper Assam. ^ 

5. Acbsina ammonides, n. sp. (= ammon, mihi, ncc Hewitson). 

The Tenasseritn form of A, ammon, which I have now been able to 
compare with a specimen from Pahang (Malay Peninsula) kindly lent 
me by Mr. de Nic^ville, and one from Perak, taken by myself, seems a 
good local race, which I distinguish by the above name. In A. ammon 
the blue is slightly tinged with violet (but much less than in A, ar%eV)^ 
and occupies less than half of the forewing and hardly more than a 
quarter of the hind wing. In ammcmides, the blue is more azure in tint, 
extends well beyond the cell all around it, and occupies half of the 
forewing and half of the hindwing. Below, in ammon there is only the 
conspicuous white costal mark on the hind wing. In ammonides, the 
apices of both wings, especially the hindwing, are strongly suffused with 
whitish, and there are whitish scales abdominally on the hindwing, and 
a quadrate discal white spot between the lower two median veins. In 
one specimen of ammonides, the three minute ocelli of the hindwiug are 
touched with metallic gold ; ammon is without metallic scales. 

Tenassorim valley. 

Besides those above mentioned, I took the following species of this 
subfamily at Margherita, Upper Assam. Zephyrus distortus (Zinaspa 
diahorta, de Niceville), Flos moeUerii, Darasana perimuta and paramuta, 
Arliopala teesta, singla, oentaurus, amantes, rama, anarte, helphoebe, 
bazalus and camdeo. 


Subfamily AFMNZSINuTI. 

6. Drina maneia. How. 

The veins of the forewing are marked with raised lines of light- 
brown scales in the blue area, somewhat as in Papilio ganesa or Argyn^ 
nis childrenii. The veins so marked are the three medians, the lower 
radial and the submedian, besides a line in the interno-median space, 
and two terminally in the coll. These are presumably scent-glands. 

The venation agrees well with that of Drina do7iinu, the type of 
the genus ; so that Mr. de Niceville, who had never seen the species, 
showed some acuteness in placing it here, in spite of its wholly different 
appearance. 

Bare at Padang Rengas, Pemk. 
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Genus Thbix, novum. 

Male, forewing with the subcostal vein five-parted (including the 
vein itself as a branch), the first branch originating one- third before the 
end of the cell, the third a little before the end, the second nearer the first 
than the third, the fourth frqm the third halfway to the apex, the fifth close 
to the apex, very short. Discocellular veins nearly straight, the lower 
half again as long as the upper, cell slightly longest at its lower angle, 
second bifurcation of the median vein a little before its end. Siibmedian 
vein exceedingly remote from the median, straight for nearly half of 
its length, then bent downwards like a bow. In the interno-median s].>ace 
discaliy, there is a deep oblique depression on the upperside, covered 
with short grey down, and bearing a conspicuous extensile tnft of long 
orange hairs produced downwards and outwards over the depression. 
Hi lid wing with the two lower median branches forking simultaneously 
from the end of the cell ; a long tail from the submedian, a short one 
from the lower median vein. 

The curious scent-organ in the middle of the forewing of the male, 
resembling that of Dacalana and' Arrhenothrix, has so distorted tlie 
venation that I have thought it advisable to separate this genus from 
Neocheritra, Whether the male has five and the female four subcostal 
branches, as in that genus, I do not know. 

7. Thrix GAMA, Distant, {Neocheritra gama). 

Above black, a tuft of orange hairs over a small grey cavity in tlie 
middle of the forowing. Hindwing with the lower part white, con- 
taining two black spots ; above this grey, with tJireo black spots on tlio 
boundary between the grey and the white ; the upper part of the wing 
black. Below as in the female. The species apparently mimics 
Booxylides tharis. 

Bare at Padang Rongas, Malay Peninsula. I have also taken it in 
the mountains of south-western Sumatra. 


Subfamily POEITTNM. 

Genus Massaga, mihi. I find that in the male of M. pediada, the 
type of this genus, there is a narrow tuft of prostrate black haii's arising 
at the end of the cell, extending beyond it along the upper border of tlie 
upper median vein. This was pointed out to me in M. ^^haryge by Mr. 
de Nicevillo g.nd I afterwards found it in M, pediada. In M, potina it 
is apparently present, but very small and inconspicuous. In all these 
species the upper tuft is of considerable size, yellowish or whitish, turned 
upwards along the upper subcostal vein, in a large whitish patch. In 
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Foritia^ the lower tuft is absent, the upper one black or dark brown, 
without the whitish patch. 


Subfamily LYGJfmiNJE. 

Genus Phengakis, novum. The splendid Chinese butterfly Lycana 
atrogultata^ Oberthiir, deserves to be placed in a separate genus or sub- 
genus, distinguished from Lyccena by the upper discoccllular vein of the 
hindwiug being short and angled outwardly, the lower discocellular 
meeting the median vein opposite its second forking. 

This butterfly is certainly the finest of the subfamily, unless the 
danis group of Cyaniris be excepted, I was not able to detect any odour 
about it, but it has all the air of a protected species. I often saw 
it in the meadows of the Kutcha Naga country, Naga Hills, from 6000 
to 8000 feet elevation, flying very slowly and visible from a great 
distance, so that 1 caught a good number, in spite of its rarity. The 
character of its markings, round black spots on a pure white ground, 
is very remarkable. It is hard to avoid thinking Tajuria maculata, Hew. 
a mimic of this species, though it seems to live att a lower elevation, 
and further to the westward. Taraha hamada is somewhat similarly 
marked, and is obviously protected. 

I have taken the name P hengar is, yr]uGh mams a daughter of the 
rnoou, from the modern Greek. 


Subfamily GEBYIUN^E, 

8. QeKYDXJS IIKRACLlilON, n. sp. 

Male, fore wing less acute than in O, symetlmsy hind wing rounded. 
Aiove^ brown, forewiiig with a slaty gloss, the apex darker, broad 
oblique white band from the iipjier end of the cell and beyond it (above 
the coll ifc is obscure), almost to the middle of the iuteriio-median space, 
the outer part dehiscent along tho lower median vein, projecting fur- 
thest in tho lower median space (unlike symethns). The band is 
much broader than in Gcrydus higgsii^ Distant, (gopara\ de Nice- 
ville). Hind wing all dark. Below, the white band of tho fore- 
wing is obscure and broken, the spot in the lower median apace quite 
separate from and moro distinct than the rest, the transverse lunular 
baud obsolescent in tho forewing, three costal ring-spots, three small 
subapical lunules. Hindwing, much less clouded witli blackish than in 
O. croton, the lunular transverse band nearly regular, the basal spots 
quadrate, the submarginal black dots very distinct. 

Perak, Malay Peninsula. 
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The species is larger tVan 0. symethus^ not quite bo large as 0. 
ancon. The upper median vein of the male is naked above and swollen 
from the end of the cell one-fourth towards the outer margin. This 
may be regarded as a gonoric character of Oerydusj since it occurs at any 
rate in G. symetlius^ higgsiiy hoisduvaUiy heracleioHy irroratus var. ewsa^^ 
mensisy and In (?. croton the swelling is indistinct, and the vein 

is covered with black scales. 

9. Qerydus irroratus, Druce, var. assamensis, nov. PL I. 
Pig. 7. 

Above, unmarked except by a small, pale, longitudinal area around 
the base of the upper median vein on the forewing. Below, pale grey- 
brown, without the dark markings of G, boisduvaliiy a small pale area 
on the forewing below the middle median vein, the markings lunular, 
those in the cell of the forewing reduced, the transverse discal band of 
the forewing subapical, extending only to the upper median vein, a single 
conspicuous dark lunule near the lower angle; the transverse band 
of the hiiidwing regular, an undulated, continuous submarginal dark 
line. 

Dliansiri Valley, Naga Hills. 

It resembles G. melanion from the Philippines, but is without the 
white area near the lower angle of the forewing above. It may be 
consj)ecific with Mr. Druoe's (?• irroratus (from Siam) which has never 
been figured or properly described. 

I have taken what may be the female of Qerydus irroi'atus in Perak. 
Some pale markings represent the broken white band of O. boisduvalii, 
the hind wing is angled at the upper median vein. 

The figure represents the transverse band of the hind wing incorrect- 
ly ; it is really composed of separate annular lunulos. 

10. Logania massalia, n. sp., PI. I, Fig. 8. 

Female. Above black, a round, dull wliite discal area on the fore- 
wing from just above the upper median vein almost to the submedian 
vein. Below irregularly speckled and variegated; forewi ng with the 
costal and apical parts ochreous-brown, the rest blackish. Hindwing 
also tinged with ochreous, a submarginal dark area, and obscure dark 
transverse bands. Hindwing not angled, the margin entire. 

Nearest an nndescribed Logania from Perak, Malay Peninsula, 
which^ however, has the upperside marked as in L, marnwatay and the 
margin undulated, 

Margherita, Upper Assam. 
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EXPLANATION OF PLATE 1. 

Fig. 5. Arhopala khamti, n. sp. (Assam.) 

Fig. 6. Flos ahamns, n. sp. (Assam.) 

Fig. 7. Gerydns irroratus, Ornce, var. assamensis, var. nov. (Assam.) 

Fig. 8. Logania massalia, n. sp. (Assam.) 

Figs. 1 — 5 refer to the previoiis paper on the Batterflies of Engano. 


IV. — Materials for a Flora of the Malayan Peninsula. — By George King, 
M. B., LL. D., P. R. S., 0. I. B., Superintendent of the Royal 
Botanic Garden^ Calcutta. No, 3. 

(Continued from page 206 of Vol. LIX of 1890.) 

[Received 2nd March 1891. Road April Ist 1891.] 

In tho arrangement of the Natural families which is being followed 
in these papers (that of DeOandolle as modified by the late Mr. Bentham 
and Sir Joseph Hooker), the family Dlptej'onarpeae should liave preceded 
Malvaceae. Delays have, however, occurred in the elaboration of that 
family ; and, rather than postpone tho publication of the remaining three 
Thalamifloral orders, I have decided to submit my account of these to 
the Society now, deferring my paper on the Bipterocarpeae and on the 
previously omitted Anonaceae to a future occasion. 

Order XVII. MALVACE^. 

Herbs, shrubs or trees ; herbaceous portions often stellate-liairy or 
scaly. Leaves alternate, palminerved, simple, lobed, or rarely compound. 
Stipules free, sometimes caducous. Bracteoles 3 or more, free or com- 
bined, often forming an epicalyx. Flowers axillary or terminal, solitary, 
fascicled or cymose-paniculate, regulax", hermaphrodite or 1-sexnal. 
Sepals 5, valvate, free or connate. Petals 5, twisted-imbricate. Stamens 
00 , rarely definite, adnate to tho base of the petals ; filaments monadel- 
phous, forming a tube ; anthers oblong or roriiform, cells sinuous or 
twisted, linear or annular, ultimately 1-cclled bursting longitudinally. 
Ovary 2-many-cclled, entire, or lobed, of 2-5 or usually more carpels 
whorled round a central axis ; stylos connate below or throughout their 
length ; ovules 1 or more, curved, attached to tho inner angle of each 
carpel. Fruit of dry cocci, or capsular and loculicidal, often large and 
woody. Seeds reniform or obovid, sometimes arillato \ albumen scanty, 
often mucilaginous or 0; embryo curved; cotyledons leafy, usually 
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folded or onimpled.— Disfcrib. Abundant in warm regions, common in 
temperate, absent from arctic. Genera 57 ; known species about 700. 

A. Staminal tube entire, or but slightly divided at the apex. 

Tribe I. Malvern. Herbs or shrubs, llipe carpels separating fi*om the 

axis. Styles as many as the carpels. 

Ovules solitary ; carpels with convergent, often 

beaked, apices ... ... ... 1. Sida. 

Ovules 2 or moi*o ; carpels with divergent, not 

beaked, apices ... ... ... 2. AhuHlon. 

Tribe II. Urenece. Styles or stigmatic "branches twice 
as many as the carpels. 

Fruit of iiidehiscent cocci ... •«. 3. TJrena. 

Tribe HI. Hihisceas. Herbs or shrubs. Fruit cap- 
sular. Sepals leafy. Btaminal-tuhe truncate 
or 6-toothed at the apex. 

Calyx toothed : stigmas distinct, spreading 4. Hibiscus. 

„ truncate : stigmas united ... ... 5. Thespesia. 

B. Staminal tube short or divided into single 

filaments to its base. 

Tribe IV. Bonibaciae. Trees. Sepals leathery : 
styles connate or free. Fruit capsular. 

Leaves digitately compound, calyx truncate or 
irregularly 3 to 5-lobed ; seed silky outside. 

Anthers solitary ... ... ... 6. Bomhax, 

„ in groups of 2 or 3 ... ... 7. Friodendron. 

Leaves simple, usually scaly ; fruit woody, muri- 
cate ; seeds arillate. 

Calyx tubular or bell-shaped. 

Anthers linear, cells sinuous ... 8. Dmio. 

Anthers globose, opening by a pore ... 9. Boschia. 

Calyx dilated at the base. 

Calyx finally forming a cushion-shaped annu- 
lus ... ... ... ... 10. Neesia, 

Calyx 6-pouched at the base, petals inserted 

on the calyx ... ... ... 11, Caelostegia. 

1. SiDA, Linn. 

Herbs or undershrubs. Leaves entire or lobed. Bracteoles 0. 
Calyx of 6 valvate sepals, tubular below. Corolla of 5 petals, free above, 
connate below and adnato to the tube of the stamens. StaminaUtube 
dividing at the summit into numerous anther-bearing filaments. Carpels 
5 or more, whorled ; styles as many as the carpels, stigmas terminal. 
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JBipe carpels separating from the axis, generally 2-aw^ed at the summit^ 
and dehiscing irregularly or by a small slit. Seed solitary, pendulous 
or horizontal ; radicle supevior.~Disti’ib. A genus of about 80 species, 
most of them being tropical weeds. 

1. S. Mysorensis, W. & A. Prod. I, 59. A sub-erect, sometimes 
decumbent, herb 1 to 2 feet high, coYered with more or less glutinous 
hairs. cordate-ovate, acuminate, coarsely serrato-crenate, ^1*5 to 

2*6 in. long and 1 to 1*6 in. broad ; petiole about half as long as the 
blade. Siipides linear, less than half as long as the petiole. Flowers 
less than *5 in. in diam., in few-flowered axillary racemose cymes, 
corolla yellow ; pedicels shorter than the petioles, jointed near the 
middle. Carpels shorter than the calyx, sub-glabrous, each with a 
short awn, or awnless. Mast, in Hook. fil. FI. Br. Ind. I, 322 ; Thwaites 
Enum. 28. S. hirta. Wall. Oat. 1855, not of Lam. S. urticafoUa, W. 
& A., 1. c, S. nervosa^ Wall. Oat. 185.S F. 8. olens, Ham, in Wall. Oat. 
1874. 8, gluh'rosa, Iloxb. Hort. Beng. 97; PI. Ind. hi, 172; Wall. Oat. 

1855, not of Oav. S. tenax, Ham. in W. & A. P]*odr. i, 1. c. ; Wall. Oat. 
1855, E. P. 8. fasciculijfoi'a, Miq. FI. Ind. Bat. i, Pt 2, 140. 8. radicans 
'Cav. Diss. i, 8 : W. & A. Prod, i, 59. 

A weed by roadsides; in Perak and probably in the other provinces. 
Distrib. India, Java. 

2. S. CARriNivoLTA, L. An undershrub 2 to 3 feet high ; glabrous 

or sub-glabrous ; a few minute stellate hairs on the stems and petioles. 
Leaves linear-lauceolato, acute, serrate, 2 to 3 in. long and *25 to *35 iu. 
broad ; petioles *1 to *2 in. Stipules subulate, nerved, much longer than 
the petiole. Flowers *5 in. in diam, solitar3% axillary ; corolla yellow, 
peduncles as long as the petiole, jointed, minutely bracteolate. Carpels 
shorter than the sub-globose ribbed calyx, glabrous, ruguloso, each with 2 
short awns. DO. Prod. i. 4(30. Mast, iu Hook. fil. PL Br. Iiid. i. 323 ; 
Wall. Cat. 1871. 8. acuta, Burm. ; Cav. Diss. i p. 15, t. 2, f. 3 ; DO. 

Prodr. i. 461 ; Wall. Cat, 1868, 1, 2. 3, 4, 5 ; Iloxb. PL Ind. hi. 171 ; W. 
& A. Prodr. i. 57 ; Dalz. & Gibs. Bomb. FI. 17 ; Thwaites Enum. 27 ; 
Miq. PI. Ind. Bat. i. Pt. 2. p. 143 ; Wight Ic. t. 95 ; Bl. Bijdr. 55 ; Wall. 
Oat. 1868 G. S. lanceolata, Boxb. l.c. 175; Wall. Cat. 1868 F. 8. stipti’- 
lata, Cav. Diss. i. t. 3, f. 10 ; DC. Prodr. i. 460 ; W. & A. Prodr, Lc. 
S. 8tauntoniana, DO. l.c. ; 8. scoparia, Lour, ex W. & A. lc. > 

In all the provinces as a weed. Distrib. India and Tropics gene- 
rally. 

3. S, RHOMBIFOLIA, Limi, sp. 961. An erect under shrub 2 to 3 
feet high, from glabrous to hoary, stellate-pubescent. Leaves varying 
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from ob-lanceolate or obovate to rhomboid, bat always with tapering 
bases, serrate to crenate ; under surface hoary, •rarely green; length 
•5 to 2*5 in., petiole •! to *2 in. Stipules setaceous, longer than the 
petioles. Floivers *5 in. in diam., axillaiy, solitary ; corolla yellow, 
rarely white ; peduncles much longer (sometimes six times) than the 
petioles, variously and sometimes indistinctly jointed, ebracteolate. 
Carpels smooth or pubescent, or reticulate, each usually with I or 2 
rather long awns, sometimes awnle.ss, generally longer than the cal 3 ’"x. 
Mast, in Hook. fil. FI. Br. Ind. i. 323 ; Miq. FI. Ind. Bat. i. pt. 2. p. Ii2 ; 
DC. Prodr. i. 462 ; Roxb. FI. Iiul. iii. J76 ; Wall. Cat 1862, 2 ; Thwaites 
Enurn. 28. S. canariensis, Willd. ; DC. Prodr. i. 402. compressa, 
Wall. Cat. 1806 ; DC. Prodv. i. 402. 

This very ^ol^^morphic species has been divided into varieties by 
Dr. Masters in Hooker’s FI. Br. Ind. l.c, as follows : — 

“ Var. 1. scabriday W. & A.. Prodr. i. 57 (sp.) ; sprinkled with rigid 
hairs, leaves concolorous, peduncles joined at tlio base, carpels awned. 

“ Var, 2. rettisa, Linn, (sp.) ; leaves obovate retuse hoary underneath, 
peduncles equalling the leaves jointed above the middle, carpellary 
awns short. — Cav. Diss. i. t. 3, f. 4, and Diss. v. t. 131, f. 2 ; Bl. Bijdr. 
75 ; W, <fe A. Prodr. i. 38 ; Wall. Cat. 1870 ; DC. Prodr. i. 402 ; Roxb, 
FI. Ind. iii. 176 ; Dalz. & Gibs. Bomb. FI. 17 ; Miq. FI, Ind. Bat. i. pt. 
2, 142. S. chinensisy Retz ex Roxb. Hort. Beng* 97 ; FI. Ind- iii. 174. 
8, philippicay DC. Prodr. i. 402 ; W. & A. Prodr. l.c. ; Wall. Cat. 1869 ; 
Rheede Hort. Mai x. 18; Ruinpb. Anib. v. t. 19. — The 8, cory^iocarpay 
Wall, Cat. 1870, seems to be a form of this variety, with densely intricate 
woody branches, and long carprllaiy awns. 

“Var. 3. rhonihoideUy Roxb. ITort. Beug. 50; FI. Ind. iii. 176 (sp.) ; 
leaves rhomboid hoary bencatli, peduncles jointed at the base, carpellary 
awns very short inflected. DC. Prodr. i. 462 ; W. & A. Prodr. i. 57 , 
Wall. Cat. 1862 K., 1803; Thwaites Knum. 28. 8. o'hombifolia.y WM, 

Cat. 1802 F. ? S. orienfaUs, Cav, Diss. i. t. 12. — The flowers expand at 
noon (Roxb.). 

“Var. 4. ohovata, Wall. Cat. 1864 (sp.) ; leaves by 2 in , broadly 
obovate, hoary beneath, apex coarsel}’' toothed, base cuneate, petiole ^ 
in., peduncle longer than tlie petiole shorter than the blade. 

“Var. 5. microphylhiy Cav. Diss. i. t. 12, f. 2 (sp.) ; leaves small, 
elliptic dentate hoary beneath, peduncle slightly exceeding tiio petiole, 
carpels 6-7 awned. — Roxb. FI. Ind. iii. 170; DC. Prodr. i. 401.” 

In all the provinces — a common weed. Distrib. The Tropics 
generally. 

4, S. COBPIFOLTA, Linn, spec, 901. An erect softly hairy nndershruh 
6 
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2 to 3 foot high, the hairs on the branches and petioles long and spread- 
ing. Leaves oblong-cordate, obtuse, rarely acute, crenato ; both surfaces, 
but ospocially the pale lower surface, softy hairy ; length 1*25 to 2 in., 
breadth *8 to 1-25 : petiole slightly longer than the blade. Stipules 
linear, less than half the length of the petiole. Flowers *6 in. in diam., 
axillary, solitary; corolla yellow; peduncles jointed near the apex, 
varying in length, the lower longer, the upper shorter, than the petioles. 
Carpels boldly 3-aiigled, reticulate, sub-glabrous, crowned by 2 strong, 
divergent, retro-luspid cwns. DO. Prod. i. 464, Roxb. FI. Ind., iii. 
177; Wall. Cat. 1849; W. & A. Prod. i. 58; Thwaites Enum. 28. 
Dal/. & Gibs. FI. Bombay, 17 ; Mast, in Hook. fil. FI. Br. Ind. i. 324, and 
in Oliver’s FI. Trop. Afr. i. 181 ; Miq. FI. Ind. Bat. i. pt. 2, 140. S. 
herhacea, Cav. Diss. i. 19, t. 13, f. 1 ; DC. Prodr. i. 4(53. S, micans, 
Cav. Diss. i. 19, t. 3. f. 1. S, rotundifoUuy Cav. Diss. i. 20, t. 3, f. 6, and 
Diss. vi. t. 194, f. 2 ; Wall. Cat. 1849, D ; DC. Prodr. i. 464. 8 . althmi- 
foUa^ Swartz, Guill. & Per. FI. Seneg. i. 73. — Rbeedc Hort. Mai. x. t. 64. 

In Malacca : and probably in all the Provinces as a weed. Distrib. 
The Tropics generally. 


2. Abutilon, Giertn. 

Herbs or undershriibs more or less covered with down. Leaves 
angled or palmately-lobed. Inflorescence axillary or terminal. Practeoles 
0. Calyx of 5 valvate sepals, tubular below. Corolla of 5 petals, free 
above, connate below and adnate to the tube of the stamens. SkiminaU 
tube divided at the apex into numerous filaments. Carpels 5-8. Styles 
as many as the carpels. Ripe carpels .separathig from the axis, awned or 
not, I- or more- seeded. Seeds reniform. Distrib. About 70 species, all 
tropical or subtropical. 

A. INLU 0 l^^^, G. Don. Gen. Syst. i. 504. An annual or perennial 
nndersliriib. Leaves broadly cordate, irregularly and coarsely toothed 
or sub-entire, pale and minutely pubescent on both surfaces, often 
with a few longer hairs intermixed, length 1 to 2 in., breadth. 1 to 2 
in. ; petiole usually longer than the blade. Flowers 1 in. in diam, axil- 
lary, solitary, the peduncles longer than the petioles, jointed near the 
top; coi’olla yellow. Se2)als ovate, acute, shorter than the spreading 
petals. Carpels 15 to 20, longer than the calyx, truncate or with short 
spreading awns, tomciitoso at first, ultimately sub-glabrous. Seeds 
dark brown, minutely stellate-hairy. Mast, in Hook. fil. FI. Br. Ind. i. 
326 ; A, asiatkum, W. & A. Prodr. i. 56, not Sida asiatica, Linn. ; W. 
& A. Prodr. i. 56 ; Wight lo. t. 12 ; Dalz. Gibs. Bomb. FI. 18 ; 
Thwaites Enum. 27 ; Mast, in Oliv. PI. Trop, Afr. i. 186 ; Miq. FI. Ind, 
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Bat. i. pt. 2, 146. Sida indica, L. ; DO. Prodr. i. 471 ;'Oav. Diss. i. p. 
33,t. 7, f. 10; Roxb. FI. Ind. iii. 179; Wall. Cat. 1859, 1, 2, D. F. 
Sida populifoUa, W. & A. l.c. A. popuUfolia, G. Don. l.c. Sida popuU- 
foUa^ DO. Prod. i. 470 ; Cav. Diss. i. t. 7, fig. 9 ; Roxb. FL Ind. iii. 179 ; 
Bl. Bijdr. 79. S. Beloere, L*Her. Stirp. i. 1.30. Bteroo7msGhn.9y Cav. 
Diss. ii. 55 and v. p. 275, t. 128. 

Singapore, Selangore and probably in all the other provinces. 
A weed. 


3. Urbna, Liim. 

Herbs or uiidershrubs, moi’e or loss covered with rigid stellate hairs. 
Leaves angled or lobcd. Floioors clustered. Bracteoles 5, adnate to the 
5-cleft calyx, sometimes coherent at the base into a cup. Petals 5, 
often tomentose at the back, free above, connate below and united to 
tbo base of the tube of the stamens. StaininaUtuhe truncate or minute- 
ly toothed. Anthers neai'ly sessile. Ovary 5-celled, cells 1-ovuled, 
opposite the petals; stiginatic branches 10; stigmas capitate. Ripe 
carpels oovorod with hooked bristles or smooth, indehiscont, separating 
from the axis when ripe. Seed ascending ; cotyledons bent and folded ; 
radicle inferior. Distrib. Species 1-5, natives of tropical and sub- 
tropical countries, 2 only being confined to Asia. 

U. LOBATA, Linn. Spec. 974. A herbacoons undorshrub 1 to 3 feet 
high, more or less hairy. Leaves very variable ; the lower rotund to 
roiiiform, more or less cordate at the base, the apex usually acute, oflges 
with 5 to 7 shallow lobes or sub-entire, 5 to 7-iiorved ; Jongtli 1 to 2 in., 
breadth 1 to 2 5 in. ; upper leaves smaller and sometimes ovate to 
linear-lanceolate, .3-nevved. Petiole shorter than the blade ; bracteoles 
oblong-lanceolate, as long as tho sepals. Oorolla pink, ’5 to 1 in. in 
diam. Carpels tomentose, and with many smooth hooked spines. Mast, 
in Hook. fil. FI. Br. Ind. i. 329; Miq. FI. End. Bat. i. pt. 2, p. 149; Cav. 
Diss. iv. p. 3.36, t. 185, fig. 1 ; Miq. PI. Jungli. 283 ; DC. Prodr. i. 411 ; 
Roxb. FI. Ind. iii. 182; W. & A. Prodr. i. 56; Wall. Cat. 1928; Dalz. 
& Gibs. Bomb. FI. 18; Thwaites Enum. 25; Miq. FI. Tnd, Bat. i. pt. 2, 
148. U. rana^ Wall. Cat. 1930 B. (7. pahnaUi^ Roxb. FI. Ind. iii 182. 
U. towsntosa^ Bl. Bijdr. 65. 

All the Provinces : a weed. Distrib. Tho tropics generally. 

Var. 1. siniintay Miq. FI, Tnd. Bat. l.c.; leaves deeply 5-lobed, tho 
lobes narrowed at the base, serrate, often pinnatifid, bracteoles linear; 
flowers often smaller than in the typical plant. 17. sinuatay Linn. ; DC. 
Prodr. i. 441; Roxb. Hort. Beng. 50; FI. Tnd. iii. 182; Wall. Cat. 1933 
E. ; W, & A. Prodr. i. 46 ; Hook. FI. Br. Ind. i. 329 ; Thwaites Enum. 
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PI. Cey. 25 ; l.)alz. Gibs. Bomb. FI. 18. U, muricata^ DO. Prodr. i. 
442. TJ. Lappago^ DO. Prodr. i. 441. II. morifolia, DC. Prodr. i. 442 P 
U. heferophylla, Smith in Rees* Cycl. 37 ; Wall. Oat. 1933 E, P. G, H, 
K. U, tome^itosa. Wall. Cat. 1933 H. ; — Burm. Zeyl. t. 09, f. 2, 

Distributed like the last. 

Var. 2. scahriuscula, DC. Prod. i. 441 (sp.) ; herbaceous ; leaves 
roundish, scarcely lobed, with 1-3 glands l)eneatli ; bracteoles linear, 
longer than the sepals. U, scahriuscnlaj Wall. Cat. 1928 F; W. & A. 
Prodr. i. 46 ; Dalz. & Gibs. Bomb. FI. 18. 

4. Hibiscus, Linn. 

Herbs, shrubs, or trees. Leaves stipulate, usually more or less pal- 
iliatelj^-lobod. Tnflorescenee axillary, rarely terminal. Bracteoles 5 or 
more, free, or connate at the base. Galyx 5-toothed or 5-fld, valvate, 
sometimes spathaceous. Petals 5, connate at ttie base with the staminal- 
tube. StaminaUtuhe truncate or 5- toothed at the summit ; filaments 
many ; antliers reniform, l-cellcd. Ovary 5-oeIIed, cells opposite the 
sej)als, each with 3 or more ovules ; stylos 5, connate below ; stigmas 
capitate or sub-spathulate. Capsule loculicidally 5-valvcd, sometimes 
with a separate endocarp, or with false dissepiments forming a spurious- 
ly 10-cel led fruit. glabrous, hairy or wool ly. About 150 species ; 

distributed chiefly in the tropical i*cgions of both hemispheres. 

Calyx spathaceous, deciduous ... ... 1. H. Ahesmoschus. 

Calyx persistent, 5-cleft. 

Bracteoles of involucre distinct, their 

apices spatliulato ... ... 2. J7. Suraltensis. 

Bracteoles united at the base, nearly as 

long as the calyx ... ... 3. II. macrophyUus. 

Bracteoles united into a cup much shorter 
than the calyx. 

Involucre and calyx softly pubescent 4. 11. tiliaceons. 

„ „ riignlose 5. ILfloccosus. 

1. H. Abelmo.>cuus, Linn. Spec. 9S0. A stout annual under- 
shrub 2 to 3 feet high : young branches and peduncles retro-hispid, all 
other parts hispid or stellate-hispid. Leaves variable, usually with 3 to 
5, deep, oblong-lanceolate or linear, serrate -crenate, acute lobes, some- 
times hastate or sagittate, the base always rounded ; length and breadth 
3 to 5 in. ; petiole longer than the blade : stipules minute, subulate, fuga- 
coons. Flowers 3 in. in diam., axillary, solitary; peduncles shorter than 
the petioles, ebracteate. Involucres 8 to 12, linear, *5 to *76 in. long. 
Calyx 1*25 in. long, toothed at the apex. Corolla yellow with a crimson 
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centre, glabrous. Capsule oblong, pointed, liispid, becoming sub- 
glabrous, 1 to 3 in. long. Seeds reniform, striate, glabrous, musky. 
Mast, in Hook. fil. FI. Br. Iiid. i. 342 (cxcl. syn. H. sag it t if alius, Kurz.) ; 
DO. Prod. i. 452; Roxb. FI. Ind. iii. 202; Grifl'. Not. iv. 521. Ahelmos^ 
cJius moschatus, Ma3nch ; W. & A. Prod. i. 53 ; Wight To. t. 399 ; Wall. 
Cat. 1915, F, G, H, 1, K, L ; Thwaites Euum. 27 ; Miq. FI. Ind. Bat. 

i. pt. 2, 151. II, flavescenSf Cav. Diss. iii. t. 70, f. 2 ; DC. l.o. 454. 
BT. spathaceus. Wall. Cat. K. II. ricinifoUus, W'all. Cat. 1915. Bamia 
chinensisy Wall. Cat. 1610 ? Hibiscus jjseado-abelmoschus, HI. Bijdr. 
70. H. longifolius, WiWd. Spec, iii. 827; DC. Prod. i. 450. JBamia 
multiformis and hetulifolia. Wall. Cat. 1917 and 1918. 

In all the Provinces ; cultivated or naturalised. Distrib. the 
tropics generally. - 

2. H. SURATTENSIS, Liun. Spec. 979. A weak straggling under- 
shrub ; the branches, petioles and peduncles with small recurved pric- 
kles and a few soft spreading pale hairs. Leaves palmately 3 to 5-partite, 
rarely ovate, sub-entire, serrate, sparsely pilose ; length and breadth 
1*5 to 3 in. ; petiole slightly longer than the blade. Stipules broadly 
ear-shaped. Flowers 2 to 2’5 in. long, solitary, axillary, corolla yellow 
with dark centre; bracts of involucre 10 to 12, linear with spathulate 
apices. Capsules membranous, the individual carpels with 3 bold 
aculeate nerves and a long terminal point. Seeds with long straight 
brittle yellowish hairs. Mast, in Hook. lil. FI, Br. Ind. i. 334 ; Miq. 
FI. Ind. Bat. i. pt. 2, 161 ; Bl. Bijdr. 68; DC. Prodr. i. 449; W. A. 
Prodr. i. 48 ; Roxb. FI Ind. iii. 205 ; Wight Ic. t. 197 ; Cav. Diss. iii. 
t. 53, f. 1; Thwaites Enum. 26; Wall. Cat. 1893, 1, 2, 3, D, E, F, G; 
Dalz. & Gibs. Bomb. FI. 20 ; Mast, in Oliv. FI. Trop. Afr, i. 201; Miq. 
FI. Ind. Bat. i. pt. 2, 161. II. farcatus. Wall. Cat. 1896 C, not of Roxb. 

Malacca, Perak, and probably in the other Provinces. Distrib. 
The tropics generally. 

This has a decumbent or even olhiibing habit. 

m 

3. H. MACROPIIYLLUS, Roxb. Hort. Bong. 51. A large shrub or 
small tree, all parts more or less covered with pale soft minute velvetty 
toraontum ; the young branches, petioles, pedicels, bracteoles and calyx 
bearing, in addition, numerous more or less deciduous tufts of long 
spreading stiff tawny hairs. Leaves largo, on long petioles, cordate- 
orbicular to reniform, the apex shortly sharply and abruptly acuminate, 
tho edges entire; palmately 7 to 9-nerved ; length and breadth 7 to 12 
in. ; petiole usually longer than the blade. Stipule.^ oblong, convolute, 
hispid-tomentosc, 3 to 4 in. long. Flowers in terminal cymes, pedicels 
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1*5 to 2 in, long, articulate near the ajiex and bearing two large broadly 
ovate deciduous bracts. Involucres of the individual flower 10 to 12, 
lineai’-lanceolate, conuate at the base, as long as the calyx, hispid- 
tomeutoso like the calyx. Calyx with 5 deep linear teeth ; the tube 
10-ribbed, 1 to 1*25 in. long. Corolla 4 in. in diam., purple. Fruit 
pointed, hispid, as long as the persistent calyx. Seeds reniform, their 
edges densely fulvous-sericeous. Mast, in Hook. fil. PI. Br. Ind. i. 337 ; 
Kurz For. FI. Br. Burra, i. 126 ; DO. Prod. i. 455 ; Wall. PL As. Bar. 
i. 44, t. 51 ; Wall. Cat. 1903. E, setosm, Roxb. FI. Ind. iii. 194. 
vestiticSf Griff. Notul. iv. 519. 

Penang, Perak. Distrib. Java, India. 

4. H. TiLiACEUS, Linn. Spec. 976. A small much branched tree ; 
young branches minutely pubescent. Leaves sub-coriacoous, broadly 
cordate to reniform, minutely crenulato or entire, rarely lobed, acute ; 
upper surface scaly, minutely pubescent, glabrescont or glabrous ; lower 
densely and minutely hoary- pubescent ; nerves 7 to 9 pairs, palmate ; 
length and breadth 3*5 to 6*5 in., petioles *5 to 2 in., stipules oblong, 
oblique, shorter than the petiole. Flotvers solitary ; or in pedunculate, 
solitary, 2 to 3-flowered, axillary cymes ; the peduncles 2 or 3 times as 
long as the petioles, with 2 obliquely oblong, opposite, pubescent, 
caducous bracts. Involucres 7 to 10, acute, united above the middle. 
Sejmls 5, like the involucres but twice as long, with an elongated gland 
externally. Corolla campanulate, 4 in. in diam., yellow with crimsom 
centre. Fruit as long as the calyx or shorter, ovate-acute, stellate- 
pubescent, spuriously 10-cclled. Seeds few, obovate- reniform, faintly 
striate, sparsely scaly, pubescent, or glabrous. Mast, in Hook. fil. P'l. 
Br. Ind. i. 343; Kurz For. FI. Burm. i, 126 ; DC. Prod. i. 454; Cav. 
Diss. iii. p. 151, t. 55, f. 1 ; Bl. Bijdr. 72 ; Roxb. FI. Itid. iii. 182 ; Miq. 
FL Ind. Bat. i. pt. 2, 153; Beddome FL Sylvat. Anal. Gen. t. 4. 
Paritimn tiliaGeuniy A. Juss. in St. Hil. FL Bras. Med. i. p. 156 ; (excl. 
syn. H. elatum) W. & A. Prodr. i. 52; Wight*Ic. t. 7 ; Wall. Cat, 
1912; Thwaites Ennm. 26 ; Dalz. & Gibs. Bomb. FL 17; Griff. Notul. 
iv. 523. II, to^'fuosiis, Roxb. FL Br. Ind. iii. 102 ; Wall. Cat. 1912 G, 
1913 B. 

All the provinces ; near water. Distrib. The tropics generally 
near the coasts. 

5. H. FLOCCOsus, Mast, in Hook. fil. FL Br. Ind. i. 343. A tree 
30 to 40 feet high ; young branches, petioles, peduncles and outer 
surfaces of involucres and calyx rugulose and minutely rusty-puberulous. 
Leaves sub-coriaceous, cordatc-reniform, 5-angled, acute, irregularly and 
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distantly sub-crenate ; both surfaces minutely and sparsely stellate-pub- 
escent, glabrescent when old, harsh ; length and breadth 2 to 6 in., 
petiole less than half as long as the blade, Flowers in stout few- 
flowered terminal racemes longer than the leaves ; peduncles stout, very 
ruguloso, ebracteate, ‘75 to 1*5 in. long. Invohicres combined into a 
bluntly-lobed cup much shorter than tho calyx. Sepals oblong-lanceo- 
late, 1'5 in, long, coriaceous, united for half their length or more. 
Petals membranous, spathulate, 4 in. long, glabrous inside, boldly 
striate and hispid- pubescent externally. Staminal^tiibe stellate-pub- 
escent. Gapsule obovoid, truncate, shorter than the persistent close- 
ly adherent calyx, densely stellate- pubescent and very ruguloae, 5- 
valved, dehiscing only at the apex. Seeds numerous, obovate, sub- 
compressed, with shortly pilose angles, the rest of the siirfapo scaly. 

Mount Ophir, Malacca ; Maingay (Kew Distrib.) 216. Perak ; 
King’s Collector 7024. 

I have not beeu able to detect stipules on any of the specimens 

1 have seen. They are probably fugacious. 

5. Thespesta, Corr. 

Trees or shrubs. Leaves entire. Inflorescence axillary. Bracleoles 
5-S, arising from the thickened end of the peduncle, deciduous. Oalyx 
cup-shaped, truncate, minutely 5-tootlied. Corolla convolute. StandnaU 
Uihe 5-tootlied at the apex. Ovary 4-5-cellcd ; style club-shaped, 5- 
f arrowed, entire or 5- toothed ; ovules few in etacli cell. Capsule loouli- 
cidal or scarcely dehiscent. Seeds tomentose; cotyledori.s conduplicato, 
black-dotted. — Natives of tropical Asia, Madagascai’, and Australasia ; 
sixjoies about 6. 

T. POPCfiNEA, Corr. in Ann. Mus. ix. p. 290. A tree 20 to 30 feet 
In’gli, young shoots scaly. Leaves on long petioles, sub-coriaceous, 
broadly cordate, aQiiminato, entire, glabrous above, sparsely scaly on 
lower surface ; the base 5 to 7-nerved with a glandular pore between 
the nerves ; length 4*5 to 6 in., breadth 3 to 4 in. petiole 2’5 in. Floivers 

2 to 3 iu. in diam., solitary, axillary, on peduncles shorter than tho 
petioles ; petals bright yellow with a brown spot at the base ; bracteolea 
close to the calyx, lanceolate, often abortive. Cap)sule 1 to 1*5 in. in diam., 
depressed-spheroidal, scaly, becoming glabrescent ; pericarp of 2 layers. 
Seeds 1 to 3 in each cell, reniform, minutely tomentose or mealy. Mast, 
in Hook. fll. FI. Br. Ind. i. 345; Kurz For. FI. Burm. i. 128 ; Miq. FI. 
Ind. Bat. i. pt. 2, 150; Pierre FI. For. Coch-Chine x. 173; Bl. Bijdr. 
73 ; Cav. Diss. iii. 152, t. 56, f. 1 ; DO. Prodr. i. 456 ; W, & A. Prodr. 
i. 54; Wight Ic. t. 8; Thwaites Eiium. 27; Beddome FI. Sylvat. t. 63; 
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Dalz. Gibs. Bomb. FI. 18; Wall. Oat. 1888, 1, 2, & 0 to H. Miq. PI. 
In(3. Bat. i. pt. 2, 150. Hibiscus populnens, L. ; Roxb. Hort. Bong. 51 ; 
Plor. Ind. iii. 190. JGT. populneoides^ Roxb. l.o. Malvaviscus populneus^ 
Gfiortn. Fruct. ii. 253, t. 135. Azanza acuminata^ Alefeld Bot. Zeit. 
1861, 299. 

In all tbo provinces, on the sea-shore. Distrib. Tropics generally. 

6. Bombax, Linn. 

Trees, Leaves digitate, deciduous. Peduncles axillary or subter- 
minal, solitary or clustered, 1-flowered. Flowers appearing before the 
leaves. Bracteoles 0. Calyx coriaceous, cup-shaped, truncate or lobod. 
Petals obovate or oblong. Slawens in 5 bundles opposite the petals : 
filaments numerous ; anthers reniform, 1-celled. Ovary 5-celled, nmlti- 
ovulate ; style clavate, stigmas 5. Capsule loculicidally 5-valved, valves 
coriaceous, wooly witliin. Seeds silky, the testa thin, albumen small ; 
cotyledons contortuplicate. About 10 species, all tropical and mostly 
American ; 1 in Africa. 

1. 13. iNSKfNB, Wall. PI. As. Kar. i. 71, t. 79, 80; Cat. 1841. A 
tall tree ; trunk without prickles ; branch! ots a> incd or not ; all parts 
glabrous. Leaves 7-y-foliolate ; leaflets sub-coriaceoas, obovate or ob- 
lanoeolato, shortly acuminate, attenuate at the base, glaucous beneath ; 
length 6 to 8 in., breadth 2*5 to 3 in. ; petiolules 5 to ‘75 in. : petioles 
longer than the leaflets. Flowers 5 or 6 in. long, solitary towards the 
end of the leafless branches ; peduncles *76 in. long, stout, clavate. 
Calyx 1*6 in. long, thickly coriaceous, urceolatc-globoso, ohsciiroly and 
iiTegularly lobod, ultimately 2-cleffc, sub-glabrous outside, silky inside. 
Petals flesliy, oblong, obtuse, recurved, internally glabrous, externally 
shortly sericeous, red to orange or yellowish. Stamens many ; filaments 
fleshy, united for *5 in. above the base into 4 or 5 bundles. Capsule 
oblong, 10 in. long by 1*5 in thick, curved, glabrous. Mast, in Hook, fil, 
FI. Br. Ind. i. 349; Kurz For. FI. Burm. i. 130; Journ. As. Soc. Beiig, 
1873, ii. p. 61. B. festivum, Wall. Cat. 1841. 

Andamans. JJistrib. Buinnah. 

The earliest name of thiB is B. festhnim (IS2S). But at p. 89 of 
his Catalogue, Wullich changed this to B. insigne, under which name 
he figured and descril)ed it. It comes very near to B. 'inalabaricuniy 
DC.; but Wallich say^s it is a much smaller tree, and Kurz says it 
has many more stamens, than the former. I include it as an Anda- 
man plant solely on tho authority of the late Mr. Kurz, but 1 have 
seen no specimen collected by him or by any other person in the 
Andamans. And I have a strong suspicion that what Kurz regarded 
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as B. insigne is really an undescribed species which Wallich issued as 
1840-2 B of his Catalogue under the name B, malaharicumy var. albylora* 
His No. 3 of the same name I have not seen. A tree with loaves 
exactly like Wallioh’s 1840-4 and with unarmed trunk and branches 
has recently been collected in the little Coco Island by Dr. D. Praia for 
the Calcutta Herbarium. 

2. B. MALAHARiGUM, DC. Prod. i. 479. A tree with the general 
characters of the last, but much larger ; and with the trunk and brancljes 
prickly, the leaflets much narrower (lanceolate not obovate) and the 
flowers and fruit smaller. Mast, in Hook. fil. FI. Br. Ind. i. 349 ; Kurz 
For. FI. Burm. i. 130 ; Bl Bijdr. 81 ; Wight Ilk t, 29 ; W. & A. Prodr. 
i, 61; Wall. Cat. 1840 (exclude No. 4 and possibly No. 2 B) ; Bod- 
dome FI. Sylvat. t. 82. Salmalin malaharica, Schott Meletem, 35 ; 
Thwaites Enum, 28 ; Dalz. & Gibs. Bomb. FI. 22 ; Miq. FI. Tnd. Bat. i. 
pt. 2, 166. Bomhax liepta'phylla, Cav, Diss. v. p. 296 ; Roxb. Hort. Beng. 
50; Cor. PI. hi. t. 247; Fl. Ind. hi. 167. B, Coiba, Burm. FI. lud. 145, 
cxcl. syn. Gossampinus rubraf Ham. in Trans. Linn. Soc. xv. 

Andaman Islands ; common. 

7. EHinnENnuoN, DC. 

Trees. Leaves digitate, dcoiduou.s, Flowers appearing before the 
leaves, tufted at the ends of the branches, or axillaiy, large white or rose- 
coloui’ed. Bracteoles 0. Calyx cup-shaped, truncate, or 3-5-fid. Petals 
oblong. Stamlnal bundles 5, opposite the petals, connate at the base, 
each bearing 2-3 sinuous or linear anthers. Ovary ovoid, 5-cel led ; style 
cylindrical, dilated, stigma obscurely 5-lobed. oblong, coria- 

ceous or woody, 5-cellod, S-valved, valves densely silky within. Seeds 
globose or obovoid ; testa crustaceous, smooth with silky hairs, albumen 
scanty ; cotyledons contortuplicate. — About eight species — 1 Asiatic and 
African, the others American. 

1. E. ANFRAOTUOSUM, DO. Prod. i. 479. A tall tree, the trunk 
prickly when young ; braiichlets stout, smooth, glaucous. Leaflets 8 or 
9, lanceolate, acuminate, entire or serrulate towards the apex, the baso 
acute; glaucous beneath ; length 3 to 4 in., breadth 75 to 1 in., petiolule 
*25 in. broad ; petioles usually longer than the leaflets. Flowers pedun- 
culate, in fascicle.s of 3 to 8 below tlie apices of the branches ; peduncles 
1 to 2 in. long, minutely bracteate : involucre none. Calyx cup-shaped, 
with 5 rounded lobes, glabrous externally, sericeous internally. Petals 
oblanceolate, tomentose externally, glabrous within, 1 to 1*5 in. long, 
whitish. Filaments shorter than the petals. Capsule oblong, 3 to 5 in. 
long, smooth. Seeds numerous, sub-ovoid, black. Mast, in Hook. fil. 
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FI. Br. Ind. i. 350 ; BL Bijdr. 81 ; W. A A. Prodr. i. 6! ; Wight lo. t, 
400 ; GrifF. Not. iv. 633 ; Dalz. A Gibs. Bomb. PI. 22 ; Miq. PI. Ind. 
Bat. i. pt, 2, 166 ; Beddome PI. Sylvat. Anal. Gen. t. 4. Wall. Oat. 
1839. Bombax pentandrum, Linn. Sp. PI- 989; Cav. Diss. v. 293, t. 151 ; 
Boxb. PI. Ind. iii. 165. B. orientale^ Spreng. Syst. iii. 124. Oeiha 
pentandraf Gsertn. Pruct. ii. 244, t. 133 ; Ham. in Trans. Linn. Soc. 
XV. 126. Friodendron orientale^ Steud. Nonienol. 587 ; Thwaites Bnnm. 
28; Kurz Por. FI. Br. Burtn. i. 131. 

In all the pTOvinces. Distrib. Malayan Archipelago, British 
India, West Indies. Often planted. 

8. Dijkio, Linn. 

Trees, with entire coriaceous pen ni- nerved leaves, scaly beneath 
(except in B, Oxleyanus), Flow&i's in lateral cymes : peduncles angular. 
Bracts 2 or I, connate into a cup, or distinct below, tips free, deciduous. 
Calyx bell-shaped, leathery, like the bmctooles densely scaly, the sepals 
distinct, or 5-fid, lobes valvate oblong or rounded. Petals 5, contorted- 
imbricate, spathulate, longer than the sepals. StaminaUtubo divided 
into 4-5 phalanges opposite the petals; filaments many, bearing a 
globose head of sinuous 1 -colled anthers, or (in D. Oxleyanus) a single 
annular 1-celled anther. Ovary usually scaly externally, 4-5-celled ; 
styles connate, stigmas capitate ; ovules many and 2-seriate in each cell. 
Fruit very large, subglobosc or oblong, spiny, indehiscent or loculicidally 
5-valved. Seeds aril late ; cotyledons fleshy, often connate. Distrib. 
Malay Peninsula and islands ; species 3. 

1. D. ZiBBTUiNDS, Linn. Syst. Nat. edit. xiii. p. 581. A tall tree ; 
young branches thin and, like all the soft parts except the upper 
surfaces of the leaves, minutely scaly. Leaves elliptic-oblong, rarely 
obovate-oblong, shortly and abruptly acuminate, the base rounded ; 
both surfaces shining, the upper glabrous, the lower adpressed-lepidote ; 
main nerves 10 to 12 pairs, thin, slightly ascending ; length 4*5 to 6 in., 
breadth 1*5 to 1’8 in., petiole *4 to *5 in. Flowers 2 in. long, 2 to 3 in. 
in diam., on long slender pendulous dichotoraus peduncles in fascicles 
from the stem and larger branches, globose in bud : peduncles lepidote, 
3 in. long, the bracts embracing the calyx and shorter than it. Calyx 
tubular, ventricose at the base, the limb with 5 or 6 short broad teeth. 
Petals twice as long as the calyx, spathulate. Stamens in 5 bundles 
united only at the very base ; the filaments in each bundle united for 
one-fourth of their length : anthers glomerulate, reniform, compressed. 
Ovary elongate-ovoid, scaly ; stylo pubescent, as long as the stamens. 
Fndt ovoid-globose, 8 to 12 in. long, woody, densely covered with strong 
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smooth pyramidal spines, 5-valved. Seeds few, large, with copious suc- 
culent aiillus. Mast, in Hook. hi. FI. Br. lud. i. 351, and Journ. Linn. 
Soc. xivv 501 ; Beccari Malesia, iii. 230, t. xii. f. 1 to 5, xxxvi. f. 1 to 12 ; 
Kurz For. PL Burm. i. 131; DO. Prod. i. 480; Bl. Bijdr. 81; Koen. in 
Tiuns. Linn. Soc. vii. 266, t. 14 — 16 ; Roxb. FI. Ind. iii. 399. Miq. FL 
Ind. Bat. i. pt. 2, 167. Griff. Not. iv, 528 ; Ic. t. 596. Wall. Cat. 1842. 
— Bumph. Amb. i. 99, t. 29> 

In all the provinces except probably the Nicobars, cultivated. 
Distrib. Malayan Archipelago. 

2. D. LowiANUS, Scortechini MSS. A tree 50 to 60 feet high ; 
young branch lets and petioles and lower surface of midrib with rather 
large loose scales. Leaves narrowly elliptic-oblong, shortly acuminate ; 
the base rounded, not attenuate; upper surface glabrous, the midrib 
pubcrulous, lower quite covered with ad pressed scales, mostly minute, 
but a few larger and loose ; main nerves 14 to 18 pairs, faint, sub-horizou- 
t«al; length 4*5 to 5*5 in., breadth 1*5 to 2 in.; petiole *5 in, stout. 
Cymes crowded on small tubercles on branches several years old, tricho- 
tomous, 3 in. in diam. and about as long. Flower-pedicels *5 to *75 in. 
long, angled, covered with loose coppery scales. Flowers 2 in. in diam. ; 
bracts 2 or 3, *5 in. long, broadly ovate, connate, deciduous. Calyx cam- 
panulato, its base sub-inflated, '75 in. long, its mouth with 3 broad 
blunt, shallow teeth, glabrous inside, covered with large silvery scales 
outside. Petals 6 , oblauccolate, glabrous inside, pnboscent outside, 
1*25 ill. long. Stamens in 6 phalanges, dividing shortly above the base 
into about 8 processes each dividing at its apex into several short fila- 
ments, each bearing a single reniform anther with marginal dehiscence. 
Ovary broadly ovoid, densely covered with large loose scales, 5-cel led 
with 4 ovules in each, biseriate. Style cylindric, tapering, pubescent ; 
stigma capitate. Fruit unknown. 

Perak. Scortechini No. 1969. 

A species collected only once and named by the late lamented 
Father Scortechini in honour of Sir Hugh Low, representative of the 
British Government at Perak, and to whose enlightened help Malayan 
Botany owes very much. The species approaches I>. Zibethinus in many 
respects. 


3. D. MALACCENSis, Planch. MSS. Mast, in Hook. fil. Fl. Br. Ind. 
i. 351. A tree ; the young branches thin, very minutely adpressed- 
scaly. Leaves elliptic-lanceolate with acute apices ; the base acute, some-* 
times slightly rounded ; main nerves about 20 pairs, thin, almost 
horizontal ; both surfaces shining, the upper glabrous, the lower very 
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minutely adpressed-scaly ; length 5 to 6*5 in,, breadth 1*5 to 1*8 in.; 
petiole *6 in., scaly like the branches. Peduncles *5 to 1 in. long, in 
fascicles from tubercles on the stem, angled, bifurcating at the apex 
and bearing two pedicellate flowers, sometimes bearing one or two 
pedicels below the ai)ex : peniicels two or three times as long as the 
common peduncles, angled, loosely scaly. Flowers 2*5 to 3 iin long. 
Bracts 2, bi*oadly ovate, acute, embracing the buds. Sepals 5, ovate- 
oblong, blunt, valvate, 1*25 in. long, glabroiis internally but with numer- 
ous very loose scales externally. Petals nearly twice as long as the sepals, 
narrowly oblong, pubescent on both surfaces, the outer with a few loose 
scales. Anthers narrowly oblong, 1-celled, sessile in groups on thfe 
apices of groups of corn bitted filaments which are again united into 5 
phalanges wliich, for more than half their length, form a tube round the 
ovary and style. Ovary oblong, angled, densely covered with scales 
with long cylindric stalks ’and flat heads. Style shorter than the stami- 
nal tube, pubescent, slightly scaly. Stigma capitate. Young fruit 
glol)ular, densely covered with subulate pubescent spines. Bipe fruit 
unknown. Mast, in Jourii. Linn. Soc. xiv. p. oOJ, t. xiv, fig. 17 to 20: 
Beccari Malesia^ iii. 237, t. xii. fig. G to 8. 

Malacca ; Grilflth, Maiiigay (No. 212, Kew Distrib.) Distrib. 
llurmih. 

This is known only from Malacca and Burniah. It is distinguished 
fiom 1). Perakensis^ which in other respc^cts it niiicli i*es(? rubles, by the 
stalked scales on the ovary, and by the larger and looser scales on the 
leaves. Doubtless when ripe fruit of both is found, better characters 
will be yielded by it. Beccari’s specimen No. 852, and the same distiri- 
gnished botanist’s Nos. 2100 and 2.500 from Borneo, liavo been referred 
by Masteis (Journ. Linn. Soc. 1. c.) to this species. But Beccari (in 
Malesia iii. 238, 21.1) founded his species D, afftnis on the former, and 
liis D. frsf if. ti.dinaruyn on the two latter. 

4. D, TKSTiTUDiNARUM, Bccc. Malesia, iii. p. 244, t. xiii and xiv. 
A tall tree bearing flowers only near the base of the trunk ; young 
branches ratlier slender, minutely sub-adpressed scaly. Leaves narrowly 
elliptic-oblong or oblanceolate-oblong, acute or sliortly acuminate, the 
margins (in var. 2) sometimes with a single wide shallow indentation, 
the base rounded; up 2 )er surface glabrous, the lower densely covered 
with sub-adpressed scales : main nerves 18 to 22 pairs, rather bold, 
subhorizontal : length 4*6 to 8*5 in. (only 2*5 to 3 5 in. in var. 1 and 
much longer and broader in var. 2) ; breadth 1*4 to 2*2 in. ; petiole 
C to *25 in , thickened at apex. Flowers 3 to 3*5 in. long, in short con- 
densed brae teo late racemes from tubercles near the base of the trunk ; 



1891.] G. King — Materials for a Flora of the Malayan Tenimula. 63 

the axes, pedicels, bractooles and bracts densely covered with large 
loose scales : bracts enveloping the buds 2, broadly ovate, blunt. Sepals 
5, valvate, wide and saccate at the base, the apices narrowed, glabrous 
inside, densely covered outside with loose large scales. Petals navrowly 
oblong, obtuse, more than twice as long as the sepals. Stamens as in 
B. Malaccensis. Ovary oblong, densely covered with loose, flat, sessile 
scales. Style shorter than the stamens, pubescent, sparsely scaly. 
Stigma capitate. Fruit (according to Beccari) on long peduncles, 
globose, 4 in. in diam., with 4 or 5 slight superficial grooves, densely 
covered with short broad pyramidal spines. Seeds sub-ovate, obtuse, 
a«gled ; the arillus short, thin, cup-shaped. 

Porak ; at low elevations, Kunstler, Wray. Distrib. Borneo. 

Var. 1. Pinangiana, Beco. 1. c. 246, Leaves narrowly lanceolate, 
acuminate, 2-6 to 8 5 in. long by *6 to *9 in. broad. Flowers smaller than 
in the typical form : fruit unknown. 

Penang, at 2,500 feet ; Curtis No. 293. This variety, of which only 
imperfect specimens have as yet been obtained, will probably, when full 
material shall be forthcoming, prove to be a distinct species. 

Var. 2. macrophijlla^ King. Leaves 10 to 17 in. long, 2*5 to 5*5 in. 
broad, the edge sometimes with a single shallow indentation. Rjicemes 
8 in. long, many-flowered, with uumerons bractcoles. 

Perak ; Kunstler 7497, Wray 3897. No fruit of this variety has 
as yet been collected. Like the la.st, it may prove to be a distinct 
species. 


5. D. WiUYii, King, n. sp. A large tree ; young branches very 
slender and, like the petioles and under surface of midrib, covered with 
rather large adpressed pale brown scales. Leaves narrowly elliptic- 
oblong with caudate acuminate apex and rounded base ; upper surface 
quite glabrous, lower closely covered with thin adpressed silvery scales 
smaller than those on the midrib ; main nerves 10 to 12 pairs, sub- 
horizontal, faint: lengtli 5*5 to 8*5 in., breadth 2 to 2*5 in,, petiole *75 
in. Flotcers nearly 2 in. long, from the branches ; pedicels of individual 
flowers rather more than 1 in. long, with many large loose scales. 
Bracts 8, broadly ovate, connate. Calyx enp-shaped, tho mouth with 
5 broad, rather deep, sub-acute teeth ; inside glabrous, outside covei'od 
with large adpressed silvery scales as aro also tho bracts. Petals 
1*5 in. long, oblaiiceolate, or s path ul ate- cl a wed, the claw very narrow, 
pubescent on both surfaces but especially on the outer. Stamens in 
5 phalanges united at the bases only, each phalange dividing into 5 or 6 
processes at the apices of which are born about 8 narrow reniform 
anthers dehiscing by their edges. Ovary broadly ovoid, loosely scaly. 
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Style longer than the stamens, oylindric, pubescent, not scaly : stigma 
capitate. Fruit nnkaowri. 

Upper Perak at 300 feet ; Wray. 

The fruit of this is unknown. Mr. Wray describes the petals as 
pink. I'he caudate-lanceolate leaves of this are different from those of 
any other Durio of the Malayan Peninsula. 

6. D. Oxley ANUS, Oriff. Notul. iv. 531. A tree, the young branches, 
petioles and under surfaces of the midi‘ib adpressed-lopidote. Leaves 
elliptic-oblong, rounded at base and apex ; upper surface glabrous ; the 
lower softly pubescent, not scaly except on the midrib, the 15 to 18 
pairs of main nerves stout, sub-horizontal, prominent beneath ; length 
3*6 to 5 in., breadth 1*6 to 2 in., petiole *5 in. Flowers about 1 in. in 
diam., in few-flowered scaly cymes from the smaller branches. Involu^ 
cral bracts 2, broadly ovate, pubescent, sparsely and minutely scaly. Calyx 
cup-shaped, the mouth with 4 broad shallow rather blunt teeth, inside 
glabrous, outside with many large loose scales. Petals 4, oblauceolato 
or spathulate, littlo longer than the calyx, pubescent on both surfaces, 
not scaly. Stamens 20, shorter than the petals ; 5 free and alternating 
with 5 phalanges of 3 eacli which are slightly united by the bases of 
their filaments ; anthers solitary, drum-shaped, the dehiscence circular. 
Ovary depressed-globular, 4-celled, densely stellate- hairy. Style cyliii- 
dric, pilose; stigma capitate. Fruit unknown. . Mast, in Hook. fil. PI. 
Br. Ind. i. 351 and Joiirn. Linn. Soc. xiv. 501, t. xvi. fig. 13 to J6. 
Bcccari Malesia, ITT, 252. Neesia Grijjitlni^ Planch. MSS. 

Malacca, Griffith No. 545. Maingay, No. 220, (Kew Distrib.) 

This diffei-s, as Bcccari has well pointed out (Malesia 1. c.), from 
the other species of Durio by the absence of scales from every part of 
the leaf except the petiole and midrib ; by the single, not glomerulate, 
anthers ; by the hairy, not sqiiamoso, ovary. Should the fruit when 
found also present differences, it may bo desirable to create a new 
genus for this species. 

9. Bosch FA, Korth. 

Trees. Leaves oblong, entire, scaly beneath. Floioers small, axil- 
lary. Bracteoles 2-3, connate at the base, deciduous. Calyx deeply 
4-5 parted. Petals linear- ligulate, entire or laciniate. Stamens many, 
some free, others irregularly coherent, outermost without anthers ; 
anthers globose, 1-celled, opening by a terminal pore, solitary, or in 
groups of 2-6. Ovary 3-5-celled, style elongate ; ovules one or more in 
each coll. Fruit oblong, 3 to 5-celled, 3 to 5-valved, muricate. Seeds 
few, ovoid, half-cbvered by a fleshy, coloured, cup-shaped arillus ; coty- 
ledons foliaceous. Species 4 ; all Malayan. 
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1. B. Qrifpithii, Masters in Hook. fil. PI. Br. Ind. i. 352. A tree 
40 to 60 feet high ; young branches rather slender, pale, minutely 
farfuraceoua. Leaves oblong, or elliptic-oblong, or obovate-oblong, 
shortly and abruptly acuminate, slightly narrowed towards the rounded 
base ; upper surface quite glabrous ; the lower pale, very minutely pu- 
bescent, the midrib and nerves slightly scaly; main nerves 8 to 11 pairs, 
spreading, prominent beneath and dark coloured ; length 5 to 6*5 in., 
breadth 1*5 to 2'25. in., petiole '4 to *6 in. ; stipules linear, deciduous. 
Flowers *76 in. in diam., solitary, or in 2 to 3-flowered cymes from the 
axils of leaves or of fallen leaves; pedicels shorter than the petioles, 
bracteolate. Involucral bracts 2, broad ly-ovate, blunt, connate at the 
base, closely enveloping the buds ; scaly externally, glabrous within. 
Sepals 4, ovate, spreading, pubescent on both surfaces, scaly also on the 
outer. Petals 4 to 8, nearly twice as long as sepals, linear or linoar- 
spathulate, *1 in. broad. Stametis very numerous, unequal, slightly 
united by the bases of the filaments : the outer without anthers, some 
flat resembling the petals, a few of tho inner longer and bearing at 
their apices 1 to 4 oblong obovoid anthers which dehisce by an apical 
pore. Ovary ovoid, 3-celled, densely covered with peltate, fimbriate, 
long-stalked scales. Style as long as the longest stamens. Stigma sub- 
capitate. Fruit oblong, pointed at each end, 1*5 to 2 in. long, densely 
covered with sharp stout conical spines, 3-celled, dehiscent. Seeds 3 to 
6, or fewer. Mast, in Joum. Linn. Soc. xiv. t. xv, fig. 29 to 39, t. xvi., 
fig. 40 to 42. Beccari Malesia III, p. 256, Heteropyxis, GrifF. Not. iv. 
524 ; Ic. PI. As. t. 594. 

Malacca ; Griffith, Maingay. Perak, very common. Distrib. 
Sumatra, Forbes, No. 3068. 

10. Neesia, Blame. 

Trees. Braiiches marked with large leaf-scars. Leaves entire, 
pinnate- veined. Stipules leafy. Cymes from the stem in the axils of 
the fallen leaves. Braeteoles 3, connate into a cup, deciduous, covered, 
like the sepals, with peltate scales. Calyx ventricose, conical above, 
opening by a circular irregularly crenulato onfice at the top, ultimately 
dilated and cushion-shaped at the base. Petals 5, free, imbricate. 
Stamens numerous, the filaments more or less united ; anthers 2-cclled, 
opening lengthwise, connective thick ; stami nodes 0. Ova't'y oblong, 
5-celled; style short; stigma capitate; ovules numerous, 2-seriato, 
horizontal, anatropous. Fruit ovoid, woody, muricatc, loculicidally 5- 
valved. Seeds albuminous; aril 0; cotyledons flat, leafy. Distrib. 
Seven species, all Malayan. 
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N. SYNANDRA, Mast. in Hook. fil. FI, Br. Ind. i. 362. A tree 70 to 
100 feefc high ; young branches stout, their bark dark lonticellate and with 
large cicatrices. Leaves large, crowded near the apices of the branches, 
coriaceous, oblong-elliptic to obovate-elHptic : the apex rounded, emar- 
ginate ; the edges sub-undulate, slightly narrowed in the lower third to 
the sub-cordate base ; upper surface glabrous, lower puberulous ; nerves 
13 to 22 pairs, spreading, stout and distinct on both surfaces, the reti- 
culations also distinct ; length 7 to 10 in., breadth 3*5 to 8 in. ; petiole 
1*5 to 3 in., thickened at base and apex ; stipules foliaceons, with very 
stout midribs, to 2'5 in. long. Cymes short (1*5 in. long), crowded, 
dichotomous, 8 to l2-flowered, from the axils of sub-apical fallen leaves ; 
the pedicels short, scaly. Flowers about ’6 in. long. Bracts connate into 
a 3-lobed cup surrounding the base of the flowers. Calyx ventricose 
with a contmeted irregularly and minutely toothed mouth, densely 
pubescent inside, scaly outside as are the bracts, ultimately involute so 
as to form an annular cushion *5 in. or more in diam. Petals 5, free, 
much imbricate, ovate-lanceolate, glabrous. Stamens numerous, the 
filaments more or less connate at the base, unequal ; anthers sub-globu- 
lar, 2-celled. Ovary conical, sessile, densely pilose, not scaly : style 
slightly longer than the ovary ; stigma capitate, 5-augled. Fruit 6 to 
8 in. long and 4 to 5 in. in diam., ovoid-conic, pedunculate, with 5 bold 
rounded vertical angles : the pericarp very thick, woody, externally 
covered with stout pyramidal* sharp spines, internally lined with a 
dense layer of stiff yellow hair; 5-celled, dehiscent. Mast, in Jouni. 
Linn. Soc. xiv. p. 504. Beccari Malesia, iii. 263. 

Malacca, Maingay. Perak ; Soor tech ini, Wray, King’s Collector. 

I have seen no specimens of the plant {N. altissima') on which 
Blumo founded this genus. But, judging from his admii*able description 
and fine coloured figure (Nov. Act. Acad. Caes. xvii. 83, t. vi), this species 
must bo very closely allied to that. I find the stamens of this agree 
both with Blume’s description above referred to, and with Sig. Beccari’s, 
in his admirable and splendidly illustrated nionogniph in Malosia iii. 
pp. 258 to 268. Ripe fruit and seeds of this are as yet unknown. 

11. CacLOSTKGiA, Benth, 

Tall trees. Leaves simple, entire, scaly beneath. Flowers small 
(scarcely *25 in. in diam.), oymose ; the inflorescence, bracts and calyx 
scaly. Bracts connate into a toothed cup. Calyx with constricted tube, 
pouched above and constricted at the apex into 5 connivont lobes. 
Petals 5, free, inserted near the apex of the calyx tube, connivent. 
Stamens numerous ; the filaments short, thick, slightly connate at the 
base, the apex constricted ; the anthers globose, 3 to 4-celled. Ovary 
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partly immersed in the calyx-tube, globular or sub-globular, 5-cellod ; 
the ovules few, erect. Style short ; stigma peltate, discoid, large. 
Frtiit large, woody, muricate externally, hairy within, 5-cel led, few- 
seeded, dehiscent. Throe species ; all Malayan. 

0. Griffith!!, Benth. in Benth. & Hook. fil. Gen. Plant, i. 213. 
A tree; the yonng branches rather slender, dark-coloured, striate, 
minutely and deoiduously scaly. Leaves coriaceous, oval, shortly and 
))luntly acuminate, the base rounded; upper surface glabrous, lower 
sparsely adpressod- scaly ; main nerves about 8 pairs, spreading, faint ; 
length 2*4 to 3*75 in,, breadth 1*25 to 1*6 in. ; petiole *5 to *75 in., 
minutely adpressed-scaly. Injl&rescence of fasciculate cymose racemes 
about 2 in. long, from the axils of fallen leaves, many-flowered ; pedicels 
longer than the flowers. Flowers *25 in. in diam., scaly. Bracts connate 
into a 3-lobed cup less than half as long as the calyx. Galyx constrict- 
ed at the base, then dilated into a 5-pouched sac which is contracted 
and 5-toothed at its apex. Petals 5, distinct, inserted on the calyx at 
the apex of its tube, triangular, acute, connivcrit, fleshy, glabrous. 
Siametts numerous, attached to the petals ; the anthers small, globose, 
3 or 4-colled. Ovary globular-obovate, densely covered with largo 
loose scales. Style shorter than the ovary ; stigma peltate, thick, its 
edges wavy. Fruit unknown. Mast, in Hook. fil. FI. Br. Ind. i. 353 
and Journ. Linn. Soc, xiv. .505, t. xvi, figs. 48 to 50. Beccari Malesia^ 
hi. 270. 

Malacca, Griflith ; Perak, Scortechini, King’s Collector. 

Fruit was not known when this genus was first established by 
the late Mr. Bentham ; and, of this species, fruit is still unknown. Sig. 
Beccari Las, however, discovered two species in Sumatra and Borneo 
(C\ Sumatrana and Bornensis) the fruit of which he describes and 
figures (Malesiay iii. 271, t. xxvii. to xxix) ; and from his description 
the generic description has been completed. 

Order XVIII. STEROULIACE^. 

Herbs, shrubs or trees ; herbaceous portions usually more or less 
stellate- pubescent. Bark usually abounding in mucilage, inner fibrous. 
Leaves alternate, simple, often lobed, stipulate, hiflorescence axillary, 
rarely terminal, usually cymose. Flowers regular, uni- or bi-sexual. 
Sepals 6, often connate. Petals 5 or 0. Andnveium columnar or tubu- 
lar, of many stamens ; or stamens rarely few, free ; anthers in heads, 
O!' in a single ring at tho apex of the column, or dispersed on the out- 
side of tho tube, or arranged along the edge of a cup or tube, with 
intervening staminodcs or sterile stamens; anther-cells always 2, 
8 
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parallel or divergent. Ovaries 2 to 5, free, rarely 1, sessile or stalked ; 
styles slightly united and becoming free or slightly coherent, as many as 
the ovaries. Omdes many or few, attached to the inner angles of 
the ovaries, anatropous, ascending or horizontal, raphe ventral or lateral. 
FruU dry or fleshy, dehiscent or indehiscent. Seeds sometimes arillate, 
albuminous or exalbuiniuous : cotyledons leafy, flat, folded or ccm- 
volute ; radicle short, inferior, pointing towards, or remote from tw#r 
hilum. Distrib. Abundant in the tropics of either hemisphere and in 
subtroxncal Africa and Austi-alia. Genera 40 — 45 ; species from 500 to 
600. 

Tribe L Sterculiem* Flowei^s unisexual or poly- 
gamous. Petals 0. Andrcecium columnar; 
the anthers clustered at its apex ; or in a 
I -seriate ring. 

Anthers numerous. 

Ovary with 2 or more ovules in each 

cell; fruit dehiscent ... ... 1. Sterculia. 

Ovarian cells 1-ovulcd; fruit indehiscent 2. Tarrietia^ 
Anthers 5, whorled ; fruit indehiscent. 

3. Heritiera. 

Tribe II. Helicterece, Flowers hermaphrodite. 

Petals deciduous. Andrmcium columnar be- 
low, dilated above into a cup, margin bear- 
ing on it the anthers usually alternating 
with stain inodes. 

Capsule membranous, inflated... ... 4. Kleinhovia, 

Capsule more or less woody, not inflated. 

Anther-cells divaricate; seeds not winged S. Ilelicteres. 

Anther-cells parallel ; seeds winged ... 6 Pterospermum. 

Tribe III. Hermanmeai. Flowers hermaphrodite. 

Petals marcescent, flat. Andrcecium tubular 
at the base only ; stamens 5, staminodes Q. 

Ovary 5-celled ... ... 7. MelocMa, 

Ovary 1-celled, 1-seeded ... ... 8 . Waltheria. 

Tribe IV. Buetinerice, Petals concave or ungui- 
culate at the base ; fllaments in a tube with 
the anthers at its apex, solitary or in groups 
between staminodes. 

Stamens in a single series. 

Stamens in groups between the staminodes ; 

Petals unguiculate ... ... 9, Alrornom 
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Stamens solitary between the staminodes. 

Petals unguicnlate, with 2 lateral 
lobes and a long snbterminal ap- 
pendage ... ... ... 10. Buettneria. 

Petals linear not lobed, concave not 

■ungiiicnlate at tho base ... 11. Commersoma. 

Stamens in several series 12, Leptonycliia, 

1. Steroulia, Linn. 

Trees or shrubs. Leaves simple, entire or palmately lobed, some* 
times digitatoly compound. lujlorescence panicled or racemose, usually 
axillary and crowded towards the apices of tho branches. Flowers male 
and hermaphrodite. Calyx campauulate or rotate, 4-5 lobed, often 
coloured. Petals 0. Staminal cohioiu bearing a head or ring of usually 
sessile, 2-ccllcd, anthers at its apex, the colls often divergent. Carpels 
5, distinct or slightly cohering, 2 to many-ovuled, borne on the apex of a 
more or less elongated g 3 ’nop]iore ; styles more or IcvSa connate: stigmas 
free or united so as to form a peltate lobed disc. Ripe carpels distinct, 
spreading, sessile or shilked, follicular, from membranous to woody, with 
several (rarely many) seeds ; or navicular with a single seed. Seeds I to 
many, sometimes wiiigeil, rarely arillate ; albumen bipartite, flat or lobed : 
cotyledons thin flat and adlicrcnt to tho albumen, or fleshy ; radicle near 
to or remote from the hilum. Distrib. About 70 species tropical and 
chiefly Asiatic. 

Sect, I, Euslerciduiy Endl. Follicle coriaceous or 
woody. Seeds two or more. 

Leaves simple, orbicular or reniform. 

Leaves lobed. 

Follicles glabrous within, the edges 
only ciliate ; gy nophore and stami- 
nal tube glabrous ... ... 1. aS'. villosa. 

Follicles hispid- pilose within ; gyno- 

phore and staminal tube hairy ... 2. aS. ornata. 

Leaves not lobed ... ... 3. aS. macrophi/lUi. 

Leaves simjile, longer than broad ; not or- 
bicular or I’eniform. 

Leaves quite glabrou.s. 

Calyx-lobes not colicriug by their 

apices ... ... ... 4. aS. laevis. 

Calyx-lobes cohering by their apices. 

Flowers in racemes : nerves of 

leaves 6 pairs or fewer ... 5. aS‘. hyposlida. 
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Flowers in panicles r nerves of 
leaves more than 6 pairs 
Leaves narrowly oblong-lanceo- 
late ; follicles 1 to 1*25 in. 
long ... ... 6. S, parvifolia. 

Leaves ovate or obovate-oblong 
. to narrowly elliptic. 

Ovaries 3, villous : stamens 7 7. 8, Kunstlm-L 

Ovaries 5, scaly ; stamens 10 8, parvifolia. 

Leaves more or less hairy. 

Calyx-lobes not cohering by their 
apices: leaves glandular-dotted 
beneath ... ... 9. flf. Scortechiniu 

Calyx-lobes slightly cohering by their 

apices: leaves white beneath 10. 8, bicolor. 

Calyx-lobes spreading, connivent and. 
cohering by their apices. 

Stigmas free, long, recurved ... 11. 8, augustifolia. 
Stigmas united into a lobed disc. 

Leaves more or leas obovate 12. 8. rubiginosa. 

„ lanceolate ... ... 13. 8 . ensifolia. 

Species of uncertain position... ... 14. 8, pubescens. 

Sect. II. Firmiaaay Marsili ; Br. in Bonn. 1*1. Jav. 

Rar. 235 (gen.). Follicles membranpus, 
opening long before maturity. Seeds two or 
more. 

Calj'x *75 in. long: stamina! tube about 
the aame length; adult leaves glabrous... 15. S, colorata. 
Calyx 1-25 in. long, staminal tube ’5 in. 
longer: adult loaves minutely stellate- 
pubescent ... ... ... IG. S,fulgens, 

Sect. III. Pterygota, Endl, (gen.). Follicles \YOody, 

Seeds many, winged at the apex ... 17. S, alala. 

Sect. IV. ScapMuni, Endl. Anthers 15, (some- 
times 10). Stigmas lobed. Follicles large, 
membranous, boat-shaped, often gibbons, 
opening long before maturity, containing 
only I seed near the base. 

licaves ovate-rotund, deeply cordate ... 18. 8. linearicarpa, . 
Leaves ovate to ovate-oblong ; main 

nerves 2 to 4 pairs ... ... 19. 8, scaphigera. 
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Leaves elliptic-oblong : main nerves 6 to 
7 pairs ... ... ... 20. S. affinis. 

Sect. V. Tterocywbium^ Hr. iu Bonn. PI. Jav. Rar. 

219 (gen.). Flowers sxib- hermaphrodite. 

Anthers 10. Styles cioherent, stigmas re- 
curved. Follicles 4 — 6, membranous, open- 
ing long before maturity. Seed solitary. 

Leaves broadly ovate, acuminate, the 
base deeply cordate ... ... 21. S. campanulata. 

Leaves elliptic -oblong ; the base broadly 

rounded or sub- truncate, not cordate... 22. 8, tabula ta, 

1. S. viLLOSA, Roxb. Hort. Bong. 50. A* tree 30 to 60 feet high: 
young branches thick, their apices tawny-tdmentose and enveloped 
by the large sub-caducous stipules, the bark pale with large leaf- 
cicatriccs. Leaves thickly membranous, rotund or reniform, with 5 to 7 
broad abruptly acuminate often toothed lobes, the sinuses between the 
lobes acute j the base deeply cordate, the basal lobes rounded : upper 
surface at first minutely stellate-pubescent, ultimately glabrous, except 
the 5 to 7 radiating tornentose nerves : under surface uniformly and 
minutely tornentose; length and breadth from 12 to 18 inches : petiole 
deciduously densely pubescent, about as long as the blade : stipules 
ovate-lanceolate, acuminate, with cordate bases, pubescent, sub-caducous. 
Panicles from tlie axils of the previous year's leaves, solitary, from 
6 to 12 in. long : branches short, many -Ho we rod, tornentose. Calyx 
campanulate, ’4 in. in diam., with 5 ovate acute spreading lobes as long 
as the tube, yellowish wiili purple fundus, vciued, puberulous outside 
especially towards the base, almost glabrous inside. Male flower; 
staminal column longer than the calyx- tube, slightly curved, quite gla- 
brous, bearing at its apex lO sub-sessile anthers with thick connective 
and 2 divergent cells. Female flower ; gynophore glabrous, thickened 
above ; ovaries 5, conjoined, tornentose ; styles conjoined, puberulous, 
curved ; stigma small, lobed. Follicles 3 to 5, coriaceous, sessile, bright 
red when ripe, oblong, tapering to both ends ; 2 to 2*5 in. long by 1 in. 
broad; shortly hispid- pubescent externally, smooth and shining inter- 
nally and glabrous except along the placental edges which are strongly 
ciluite. Seeds 6 or more, oval, smooth. Roxb. FI. Iiid. i. 153 ; Kurz 
For. FI. Burm. i. 136 ; Mast, in Hook. fil. FI. Br. Tud. i. 355; Pierre FI. 
Forest. Oooh-Ohiiie, t. 185, fig. D. ; Wall. Cat. 1136, 2, 3, D. ; W. & A. 
Prodr. i. 63 ; Dalz. & Gibs. Bomb. FI. 22 ; Br. in Benn. Pi. Jav. Rar. 
227. 

Andamans, Praiii. Distrib. British India* 
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2. S. ORNATA, Wall, in Herb. Calcutta. A tree 20 to JIO feet high : 
young branches thick, glabrous, pale, the leaf-cicatrices very large, the 
apices dociduously pilose, coccineous drying into brown. Leaves thickly 
membranous, reniform, more or less deeply divided into 5 or 7 acumi- 
nate lobes, the sinuses between the lobes wide, the base deeply cordate ; 
upper surface niiniitoly stvigose, often stellate, minutely pitted ; lower 
surface yellowish-brown, minutely and uniformly tawny-tomentose, 
minutely gland nlar-dotted under the hair; the 5 to 7 radiating main 
nerves and the ascending secondary nerves bold and distinct; length 
about 12 in., breadth about 15 in, ; petiole 15 to 18 in. long, thickened 
at the ba.se, minutely tonientose. Panicles from the axils of the pre- 
vious yeai’’.s' leaves, solitary, 8 to 15 in. long, shortly branched, many- 
flowered, pulverulent reddish -tonientose. Calyx ochre-coloured with 
red fundus, veined, widely carnpannlate, sub-rotate, with 5 ovate acute 
spreading lobes longer than the tube, stellate- pubescent externally, puberu- 
lous internallj'' ; *75. in. in diam, Male Jfmoer ; gyuophore about as long 
as thetube, curved, s]»arsely glaiidiilar-hairy, bearing at it.s apex 10 small 
anthers with thick connective. Female flower; gynophore thickened 
above, densely tawny- tomentose as are the conjoined ovaries and curved 
style ; the ovaries with a ring of about 10 sessile anthers at their base ; 
stigma discoid, rugulose, 5-lobed. Follicles about 5, sessile, coriaceous, 
narrowly oblong, very shortly beaked, brilliant orange scarlet when ripe, 
outside glabresoent, inside densely coccineous-pilose ; length 4 in., 
breadth 1*25 in. Seeds about 6, oval, smooth. Wall, in Voigt Hort. 
Calc. Suburb. 105 {name only) ; Kurz Journ. As. Soc. Bong. Vol. xlii. pt. 
2, p. 258 ; Vol, xliii. pt, 2, p. 116; For, FI. Bunn, i, 136. Sterculia 
armata^ Mast, in Hook. fil. FI. Br. Iiid. i. 357, in part. Pierre FI. 
Forest. Cocli-Cljine, t. 185, fig. 0. 

Burraah ; Wallich, Bitindis, Kiirz. Andaman:;, Kurz. 

I include this species because, although the evidence of its having 
been collected in the Andamans is not very good, I think it extremely 
likely that it does occur there, and that good unmistakeable specimens 
will soon bo forthcoming. The species in many respects resembles 8. 
villosa, with which it appears to have often been confused. The distinc- 
tive marks to separate it from 8. villosa arc that the loaves are minutely 
dotted and pitted ; that the apico.s of the young branches have red hairs 
(becoming brown on diying) ; that after the hairs have fallen the young 
branches Lave pale polished bark with very large leaf-cicatrices and 
some warts, but no sub-persistent stipules ; that the flowers are larger 
(*75 in. in diam. as against *4 in) ; that the staminal column and gyno^ 
phore are hairy ; that the follicles are larger and paler ; and that the 
whole of their inner surface is densely hispid-pilose. 
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3. S. MACROPHYLLA, Vent. Hort. Malm. ii. No. 91 (in note). A 
tree 80 to 120 feet high; young branches very thick, rough from the leaf 
cicatrices, the apices decidnously rufous or tawny-pilose. Leaves sub- 
coriaceous, broadly ovate to ovate-rotund or obovate-rotuud, entire, 
narrowing to the slightly cordate 7-nerved base ; upper surface sparsely 
and rather minutely pubescent, some of the hairs 2-bi’auchGd, becoming 
glabrescent with age, the midnb and nerves always pubescent; under 
surface sub-tomentose, tawny, the midrib and 6 to 8 pairs of lateral 
nerves prominent, rufous-villose; transverse venation distinct, rather 
straight ; length 8 to 16 in., breadth 6 to 12 in., petiole 3'6 to 6 in., 
softly hairy, tawny. Panicles solitary, axiJliiry, nearly as long as the 
leaves, much-branched, many-flowered, hi.spiduiou8-pubesceiit, capillary, 
shorter than the flowers. Flower-huds minute, sub-globose. Calyx 
•15 in. long, campaiiulate, stellate-hairy, 6-lobed ; the lobes triangular, 
erect, shorter than the tube. Follicles 3 to 5, shortly stalked, woody, 
sub-rotund, about 2*25 in. each way, crimson when ripe, outside pubes- 
cent and longitudinally rugose ; inside smootli. Seeds oblong, black, 
smooth, *75 in. long. ISlast. in Hook. fil. I'l. Brit. Ind. i. 356; 11. Brown 
ill Beim. PI. Jav. Rar. 230. 

Malacca ; Maingay No. 233 (Kew Dist.). Perak ; at elevations of 
200 to 500 feet ; King’s Collector Nos. §052 and 7923 ; Scortcchini, No. 
230. Distrib. Java, Brit. North Borneo. 

4. S. LAEVis, Wall. Cat. 1138. A shrub or small tree ; young 
branches rather thin, with pale striate bark, the apices decidnously 
riisty-puberiilous. Leaves membranous, narrowly ovate-oblong, sometimes 
slightly obovate, the apex shortly and bluntly acuminate ; the base 
tapering, acute, rarely rounded, faintly 3-iierved : both surfaces glabrous, 
s I lining, the midrib and 6 to 9 pairs of spreading nerA^cs prominent on 
the lower: length 4*5 to 9 in., breadth 2 to 3 in. ; petiole 1*1 to 2*5 in., 
smooth, thickened at the apex. Panicles meagre, solitary, axillary, 
slender, puberulous, shorter than the leaves, few-flowered ; pedicels 
about as long as the flowers. Flower-buds oblong. Calyx *5 in. long 
or more, pubescent on both surfaces but especially on the inner; the tube 
urceolate, divided at its apex into 5 linear-oblong sub-aeute ascending 
lobes, longer than the tube, slightly con ni vent but not cohering by their 
ajiices, hispidulous on their inner surface. Male floiver ; starninal column 
shorter than the tube, glabrous; aiithei’S 10, sessile at its apox, elongate- 
ovate. Hermaph. flower : gynophore very short ; ovaries 5, boat-shaped, 
rusty-pubescent, sub-sessile, Avith a ring of 10 sessile anthers at their 
base outside: styles almost obsolete; stigmas 5, cylindric, free, radiat- 
ing, recurved, pubescent beneath. Follicles 3 to 5, corwujeous, narrowly 
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oblong, with short straight beaks, bright red when ripe, pnberuloiis 
externally, slightly curved, glabrous, shining and ridged internally, 2 
in. long and about *5 in. broad. Seeds 3 or 4 oblong, black, shining. 
Mast, in Hook. fil. FI. Br. Ind. i. 357. Pierre FI. Forest. Coch-Chine 
t. 192, figs. 1 to 7 ; Br. in Bemi. PI. Jav. Rnr. 230; Miq. FI. Ind. Bat. 
i. pt, 2, 174. 6'. coccinea. Jack Mai. Misc. i. 286, not of Roxb. 

Penang, Perak, Malacca, Singapore : at low elevations : but not 
common. 

5. S. HYP081ICTA, Miq. FI. Ind. Bat. Suppl. 399. A shrub or small 
tree, all parts glabrous except the infiorescenoe : young branches slender, 
dark and smooth becoming (by the falling off of the bark) pale and 
striate. Leaves membranous, oblong, to oblong-lanceolate, sometimes 
slightly obovato, abruptly acuminate or even caudate-acuminate, entire, 
the base slightly naiTowed and rounded, or not narrowed and truncate, 
emarginate, rarely acute, 3-nerved ; both surfaces glabrous, shining : 
lateral main nerves 3 to 5 pairs, spreading, curved, inarching far from 
the margin, prominent beneath : length 3*5 to 5*5 in., breadth 1*5 to 
2*25 in., petiole 1 to 1*5 in., thickened at base and apex. Racemes 
axillary, solitary, drooping, longer than the leaves, min.ately whitish 
pubescent, with superficial brown stellate hairs: bracteoles linear, 
longer tlian the pedicels. Galyx with narrowly campaimlate tube *25 
in. long, densely riifous-pubescont externally and glabrous inside : lobes 
5, not quite so long as the tube, linear, spreading, conniveut, cohering 
from some time by their tips, the edges recurved, glandular-pilose inside, 
sub-pubescent outside. Male flower; siaminal column short, glabrous, 
with 8 sessile oblong 2-celled anthers at its apex. Female flower : gy- 
iiophore short ; ovaries 4, ovoid, conjoined, shortly tomentoso, with ring 
of 8 sessile anthers at their base. Style simple, curved, sparsely 
villous ; stigma large, glabrous, with 4 fleshy oblong-obovoid curved 
lobes. FoUiGles 2 or 3, coriaceous, bright red when ripe, narrowly 
oblong, tapering to each cud, 2 to 2*25 in. long and *65 in. broad; 
externally minutely rusty-pubescent ; internally glabrous, wrinkled. 
Seeds 4, oblong, pointed, black. Kiirz in Jouru. As. Soc. Bong. Vol. 
xlv. pt. 2, p. 120. 

Perak ; King’s Collector, Wray. Nicobars, Kurz. 

6. S. PARViFOLiA, Wall. Oat. 1123. A tree *20 to 30 feet high : 
young branches slender, striate, the older pale, the younger dark-coloured, 
glabrous. Leaves membranous, drying of a pale green, oblong-lanceolate, 
rarely ovate-oblong, bluntly acuminate, entire ; the base acute or round- 
ed, faintly 3-nerved ; both surfaces glabrous : main nerves 6 to 8 pairs, 
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spreading, rather prominent on both surfaces as is the midrib : length 
4 to 6*5 in., breadth 1 to 1*75 in.; petiole 1 to 1*75 in., smooth, slender, 
thickened at the apex. Racemes solitary, .axillary, much shorter than 
the leaves, few-flowered, glabrous ; flower-pedicels shorter than the 
flowers, capillary. Flower-huds oblong. Calyx less than *5 in. long, 
glabresceut externally, piiberulous internally especially on the lobes ; 
tube wide, cylindric, with 5 linear-lanceolate lobes about as long as itself, 
spreading, incurving and joined for some time by their tips. Male 
flower : staminal column shorter than the tube and bearing at its apex 
about 12 small oblong authors with tliick connective and diverging cells. 
Jlerm, floiver : gynophore very short, glabrous ; ovaries 5, broadly ovate, 
rusty- pubescent ; styles united, recurved, with many white spreading 
hairs : stigmas clavate, flattened, recurved, spreading. Follides 3 to 5, 
broadly oblong, with a straight beak, 1 to 1*25 in long, ‘6 in. broad. 
Seeds 2, broadly ovoid, black, shining. Mast, in Hook. fil. FI. Br. Ind. 
i. 356; R. Brown in Bonn. PI. Javan. Rar. 229; Miq. FI. Ind. Bat. Vol. 
i. pt. 2, p. 173. 

Penang, Perak, Malacca. 

Closely allied to S, laevis, Wall. : but with smaller flowers and 

follicles, and with calyx lobes coherent at their tips. 

» 

7. S. Kcnstlkrc, King, n. sp. A tree 80 to 60 feet high ; all 
parts (except the inflorescence and the tips of the young branches) 
glabrous ; branches w’ith pale smooth striate bark. Leaves thinly coriace- 
ous, broadly ovate (or slightly obovate) to oblong or narrowly elliptic, the 
apex rounded, blunt, sub-acute or very shortly and sub-abrupily acumin- 
ate; sliglitly narrowed to the rounded or snb-trnncatc, i*aroly acute, 3 to 
5-nerved, base ; both surfaces shining ; lateral nerves about 7 to 9 pairs, 
spreading, slightly prominent beneath ; length 4 to 9 in., breadth 2 to 
4*5 in. ; petiole *75 to 2*75 in., slender, glabrous. Panicles solitary, 
narrow, in the axils of (and sbortor than) the mature leaves, or supra- 
axillary, slender; the lateral branches short, 1-io 3-flovvered, flocculent- 
toinentose, rusty ; bracteoles lanceolate to ovate, caducous. Calyx *3 to 
*35 in. long, the tube nrceolate, densely stellatc-tomentoso outside, sub- 
glabrescent inside; lobes 5, shorter tlrnn the tube, linear- lanceolate, 
villous on the inner surface, toinentose on the outer, spreading, conni- 
vent and slightly coherent by tlicir tips. Male flower : staminal 
column slender, shorter than the calyx-tube, curved, bearing at its 
apex 5 to 7 sessile broad anthers. Jlermaph. flower : gynophore short ; 
ovaries 3, ovoid, villous, with a ring of adpressed sessile oblong anthers 
at their base : styles distinct, short, thin, sparsely villous ; stigmas 
thick, fleshy, clavate, bent (outwards) on themselves. Follicles or 3, 
9 
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woody, from peach-coloured to carmine when ripe, oblong, rounded at 
at the base, the apex acute and slightly curved ; externally rugose (the 
rugae mostly longitudinal), minutely tomentose, inside smooth; length 

3 to 3*5 in., breadth 1*25 to 1‘5 in. Seeds narrowly ovoid, nearly 1 in. 
long, black. 

Penik ; King’s Collector Nos. 3259, 7211, 7245, Scorfcechini No. 1805 ; 
at 100 to 300 feet elevation. Distrib. Sumatra ; Forbes, No. 2679. 

In externals this species closely resembles jS. parviflora^ Boxb. 
But, after numerous dissections, I conclude that the two species are 
quite distinct. The ovaries of this are never more than 3, and they are 
always densely villous ; those of parvijiora are invariably 5, and they 
are scaly, not villous. The stigmas of this are long and are bent out- 
wards on themselves ; these of pam^ora are short and recurved out- 
wards from their junction with the styles : they are not bent on them- 
selves. The follicles of this are thicker and more woody and the seeds 
are larger than those of S. parviflora. Moreover this has never more 
than 7 stamens, while 8 . parviflora has 10. The leaves of this are rather 
thicker in texture and tlie young branches are thinner and paler than 
those of 8 , parvifiora. 

8. S. PARVIFLORA, Roxb. Hort. Beng. 50. A treo 20 to 50 feet 
high ; young branches ralher thick ; the tips ferruginous- tomentose ; the 
bark pale, rough, glabrous. Leaves inombranous, oval, ovate or obovate- 
oblong, the apex rather abruptly shortly and bluntly acuminate, entire ; 
the base rounded and slightly cordate, or sub- truncate and emarginate, 
5-nerved ; both surfaces glabrous, but not shining ; the midrib and 7 or 
8 pairs of spreading rather prominent lateral nerves sparsely stellate- 
pubescent on the lower when young ; length 4 to 10 in,, breadth 2 to 
5*5 in. ; petiole 1 to 4 in., deciduously rufous-tomentose. Panicles about 
as long as the leaves, slender, the lateml branches short and the flower- 
pedicels capillary, everywhere covered with rusty stellate tomentum, 
ebracteolate. Calyx *2 in. long with an urceolate tube, the mouth with 
5 linear-lanceolate lobes almost as long as the tube, incurved and united 
by their apices, stellate- tomentose externally, glabrous within. Male 
flower : staminal column shorter than the calyx-tnbe, beaiung at its apex 
10 sessile short narrowly ovate anthers with thick connective. Herm. 
flowei* : ovaries 5, o%oid, scaly, with a ring of anthers at their base ; ovules 

4 or 5. Styles slightly united, slender, sparsely villous, short ; stigmas 
united into a fleshy boldly 5-lobed disc, but easily separable into 5 
fleshy flattish recurved stigmas. Follicles 1 to 5, thickly coriaceous, 
brilliant red to orange, pubescent to glabrescent, oblong, shortly beaked, 
2*5 to 3*5 In. long and 1*25 to 1*5 in. broad ; inside glabrous, shining^ 



1691.] Q. Bang — MatmiaUfor a Mom of the Malayan Peninsula. 67 

boldly ridged. Seeds broadly ovoid, black, '6 in. long, smooth. Boxb. 
FI. Ind. iii. 147; Brown in Bennett PI. Jav, Bar. 232 : Wall. Cat. 1121. 
Knrz For. FI. Burm. i. 138. Pierre FI. Forest. Cooh-Chine, t. 195 F. 
S. Maingayi^ Mast, in Hook. fiL FI. Br. Ind. i. 359; Pierre FI. Forest. 
Ooch- Chine, t. 188 A. 

Penang, Malacca, Perak; nt low elevations, common. Distrib, 
Burmah and Sylhet in British India ; Cochin China. 

After careful dissection of the flowers of the types of the two species 
S. parviflora^ Roxb. and S. Maingayi^ Masters, and of flowers of many 
other specimens, I can come to no other conclusiou than that they are one 
and the same. There is a curious tendency to inequality in size in the 
leaves, some being twice as large as others rising from the same twig 
within the distance of an inch. And the panicles usually follow the 
leaves in the matter of length, 

9. S. ScottTECHiNii, King, n. sp. A tall tree; young branches 
rather thick, their bark pale, rough, the youngest parts decidaously rusty* 
pubescent. Leaves thinly coriaceous, oblong, slightly obovate, the apex 
rounded, with an abrupt short blunt point, entire ; the base slightly 
narrowed, rounded or minutely cordate, 3-nervod ; upper surface glabrous, 
shining; the lower slightly paler, dull, tliickly dotted with rniniito 
reddish flat shining glands, the midrib and 4 to 5 pairs of prominent 
ascending lateral nerves stellate-pubescent : length 2'.5 to 3‘5 in., 
breadth 1*25 to 1*65 in. ; petiole *65 to I in., deciduoiisly piilvertilent- 
tomentose. Panicles racemes -like, axillary, solitary, shorter than tha 
leaves, densely pulverulent-toraentose, rusty; pedicels as long as the 
buds : bracteoles ovate, '25 in. long, imbricate, caducous. Calyx carti- 
paiiulate, divided almost to its base into 5 broadly ovate spreading not 
coiiniveiit lobes, pubescent-tomentose both internally atid externally 
Male Jloioer : staminal column shorter than the calyx, crowned by about 
10 short anthers with thick sub-cuneate connective and short divergent 
cells. Herm. flower : 0 wary 3-cel led, obliquely ovoid, piibescon t -scaly; 
ovules 3 or 4 in. each cell. Styles connate, pubescent. Stigmas 3, 
large, ovoid, spreading, glabrous, dark-coloured. Follicles not seen. 

Perak ; Scortechinii, No. 2068. 

Collected only once, and without fruit. 

10. S. BicOTiOR, Mast, in Hook, fil. FI. Br. Ind. i. 359. A tree 
40 to 60 feet high ; young branches rather thin, cinereous, striate, 
glabrous, rufous-pnbescent at the very tips. Leaves small, membranous, 
obovate-oblong, acute or shortly mucronate, entire, slightly narrowed 
to the minutely 2 to 3-nerved rounded base; upper surface glabrous 
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when adult, with a few small scattered white stellate hairs when young; 
under surface pale from a layer of minute whitish hairs, the midrib 
a nd 1 1) to 18 pairs of sub- horizontal lateral nerves rufous-tomentoso ; 
length 2*5 to 3 in., breadth 1*2 to 1*4 ; petiole about 1 in., slender, scaly- 
tomentose. Panicles about as long as the leaves, slender, in the axils 
of young leaves, pulverulont-tomentose, sub-ferruginous ; branches 
short, spreading. Calyx pedicellate, ovoid-oblong, pointed in bud, when 
adult *3 in. long, widely campannlate, with 5 linear incurved pubescent 
lobes as long as the tube. Staminal column shorter than the tube, 
glabrous; anthers about 12, sessile at the apex of the column, their 
connective thick, cuneate, the cells divergent. Follicles unknown. 

Malacca; Maingay, No. 230 (Kew Distrib.) Perak. Wray, No. 
2378. 

Recognisable at once by its small leaves, white beneath. The 
figure named S. hicolor^ Mast, by Pierre (FI. Forest. Coch-Chine t. 187) 
agrees neither with M. Pierre’s own description of it ; nor with Masters* 
type-specimen. There may probably have been some printer’s blunder 
in the matter. 

11. S. ANGCSTIFOLIA, Roxb. Hort. Beng, 50. A small tree : young 
branches densely volvetty rusty-tomentosc ; ultimately rather pale, 
glabrous, warted and striate. Leaves membranous, oblong-lanceolate 
rarely ovate-lanceolate, acuminate or acute, entire, slightly narrowed 
to the rounded 3-nerved base : upper surface glabrous, the lower more 
or less densely and softly rusty-tomentose : length 4 to 7 in., breadth 
1*25 to 2*25 ; petiole *6 to 1*1 in., rusty-tomentose. Panicles solitary, 
axillary, crowded at the apices of the branches, lax, drooping, longer 
than tlic leaves, everywhere densely rusty-tomentose ; pedicels much 
longer than the ovate pointed buds. Calyx *2 in. in diam., hispidul- 
ouB-pubescent everywhere except the tube which inside is glabrous, deejdy 
divided into 5 Jin ear- lanceolate lobes ; the lobes longer than the tube, 
spreading, connivent, cohering by their tips, their edges recurved. Male 
floivcr: staminal column as long as the tube, glabrous, reciirv^ed, bearing 
at its aj-^ex 10 oblong sessile anthers Avith large connective, the cells 
slightly divergent. Herm, iioioer : gynopliore sliort, glabrous : ovaries 5, 
ovoid, rusty-tomeutose with a ring of 10 sessile anthers at their base : 
style short, sparsely pilose : stigmas much longer than stylo, fleshy, 
spreading, recurved. Follicles 4 or 5, ovate-oblong Avith a short curved 
beak, 2'75 in. long and 1*35 in. broad, densely but minutely velvetty 
rusty tomentose outside, smooth shining and rugose inside and with a 
few small scattered whitish hairs. Roxb. FI. Ind. iii. 148. Pierre PI, 
For. Coch-Chino, t. 190; Wall. Cat. 1133; R. Brown in Bonn. PI. Jav. 
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Rar, 231. Kxirz For. PI. Burm. i. 138, in part. 8. mollis^ Wall. Cat. 
1131; R. Brown in Bonn. PI. Jar. Rar, 231. 8. Balanghas^Jj. vav, 
mollis^ Mast, in Hook. fil. FI. Br. Ind. i, 358. 

Burmah ; Griffith No. 578 (Kew Dist.) ; Heifer Nos. 579, 580 ; 
Falconer. Perak, King’s Collector, No. 8360, 

Roxburgh left in the Calcutta Herbarim an excellent coloured 
drawing of his S. angtisHfolia, In his Flora Indica he gives a very brief 
account of the species, drawn up from specimens flowering in the Botanic 
Garden and which lie states came from Nepal. His description is too brief 
to be of any use : but his figure is so good that I have no hesitation in 
saying that no species of StercuUa collected since Roxburgh’s timo in 
any part of the outer Himalaya, or from the plain at its base, is in the 
least like this plant. I have little doubt that Roxburgh was deceived 
as to its origin by some changing of labels of the native gardeners at 
Calcutta (a sublimely inaccurate race !) ; and that the plant was really 
received, like so many others during the early years of the garden, from 
the Straits. Wallich, no doubt deceived by the alleged Himalayan 
origin of the plant, distributed (as No. 1133 of his list) specimens from 
the trees of it which were still in his time cultivated in the Calcutta 
Garden under Roxburgh’s name, while specimens collected in Burmah he 
issued as No. 1131, \mdor the name S, mollis^ Wall. Pierre’s figure 
above quoted docs not agree very well with Roxburgh’s, the panicles 
being by far too short and not nearly hairy enough. 

12. S. RUBiGiNOSA, Vent. Hort. Malmaison, ii. 9J. A tree 20 to 
50 feet high : young branches rather thick, their apices decidiiously ruf- 
ous-tomentose ; the bark pale or brown, striate, glabrous. Leaves mem- 
branous, obovate-oblong, sometimes ovate-oblong, shortly and abruptly 
acuminate, entire ; narrowed to tlie acute, rounded or minutely cordate, 
3-nerved base : upper surface glabrous, or sparsely stellate-pubescent ; the 
lower stellate-pubescent, most of the hairs pale and minute but these 
on the midrib and 7 to 10 pairs of spreading stout nerves larger and 
darker coloured: length 4 5 to 7’5 or rarely 12 in., breadth 2 to 3 in. 
rarely 4 in. ; petiole varying with age from *3 to 1-5 in., rufous tomon- 
toso as are the linear caducous *5 in. long stipules. Panides solitary 
in the axils of the crowded young leaves,! many- flowered, shorter than, 
or as long as the loaves, rufous-tomontose like the outer surfaces of 
the flowers; flower-pedicels spreading, capillary. Flower buds broadly 
ovate. Calyx less than *5 in. long, widely campanulate, divided for half 
its length or more into 5 lanceolate spreading incurved lobes cohering 
by their tips, the lobes densely covered inside with white hispidulous 

hairs. Male flower; staininal column longer than the tube or about as 
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long, glabrous ; anthers about 10, sessile at the apex of the columit, 
2-celled, the cells distinct. Female jloioer ; gjnophore very short ; 
ovaries ovoid, villous (as are the united styles) ; with 10 sessile anthers 
at their base ; stigma discoid, deeply 5-lobed. Follicles 5, coriaceous, 
crimson when ripe, oblong, shortly beaked, about 2 in. long and 1 in. 
broad; pubescent externally, glabrous shining and boldly ridged inside. 
Seeds oblong, ovoid, black. Mast, in Hook, fil FI. Br, Ind. i. 358 : Kurz 
For. FI. Burm. i. 138 ; Pierre FI. Forest. Coch- Chine, t, 194 B ; Blume 
Bijdr. i. 82; Br. in Benn. PI. Jav. Rar. 231 ; Miq. FI. Ind. Bat. i. pt. 2, 
175. iS^ angtistifolia, Jack Mai. Misc. ox Hook. Bot. Misc. i. 287. 8. 

Jackianttf Wall. Cat. 1134. 

In all the Provinces except the Andaman and Nicobar Islands : 
at low elevations. Common. Distrib. Java and Sumatra, Cochin-China, 
Burmah. 

Var. glabrescens, King : leaves 8 to 12 in. long, by 3 to 4*5 in. broad, 
softly pubescent beneath when young, much less narrowed to the (always 
sub-cordate or cordate) base than in the typo ; panicles much branched 
and sometimes longer than the leaves. 8. angustifolia, Kurz (not 
Roxb.), in part, For. FI.. Burin, i. 138 ; 8. parvijiora, Kurz (not of 
Roxb.) Journ. As. Sue. Bong, xliii. pt. 2, p. ll(>. S. mollis^ Kurz (? of 
Wall.) I. c. xlv. pt. 2, p. 120. S. Balaughas, Linn. var. glabrescens^ Mast, 
in Hook. fil. FI. Br. Ind. i. 358, in pai t. 

Andaman Islands ; Heifer (K(jw Distrib. No. 595) ; Kurz, Prain, 
Bot. (jiatd. Collectors. Nicol)ai*s, Kurz. Great Cocos, Prain. There are 
no Mergui or Eastern Peninsula spcciraen.s of tliis at Calcutta, and I be- 
lieve the variety to be confined to the Islands above named. 

In this species the petioles lengthen with the age of the leaf, 
many young leaves having petioles less than *25 in, long, while in old 
leaves the length varies from 1 to 1*5 in. And there is considerable 
variability in the size of the blade. Moreover, while in some the upper 
surface of the leaves is perfectly glabrous (except the midrib which 
is almost invariably rusty-tomentose), in others it is rough and scaberu- 
lous from the presence of scattered stellate hairs. The next species 
{8, ensifoiia. Mast.) has, in my opinion, a very poor claim to specifio 
rank ; and 1 think it would be better to treat it a shrubby variety of 
this with narrower leaves and longer flowers. 8, 2 yarvijlora^ Roxb. also 
differs very little fi*om this, and might bo reasonably enough regarded 
as a form of it with broader more glabrous cordate leaves with fewer 
nerves. 

13. 8. ENSIFOLIA, Mast, ill Hook. fil. PI. Br. Ind. i. 359. A shrub 

or small tree : young branches and petioles densely ferruginous- tomen- 
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tose. ^Leaves membranous, oblong-lanceolate or oblanceolatoi shortly 
caudate-acuminate, entire, the base rounded, sometimes minutely cordate, 
rarely acute ; upper surface glabrous, the midrib alone tomentose; under 
surface sparsely msty-tomentose, the midrib and 8 to 10 pairs of spreading 
lateral nerves prominent ; length 6 to 12 in., breadth 1*25 to 3*6 in., 
petiole *3 to 1*5 in. ; stipules erect, linear, half as long as the petiole, 
deciduous. Panicles or racemes axillary, solitaiy, lax, few-flowered, 
rusty-tomentose, hai^ly so long as the leaves; bracteoles linear, shorter 
than the pedicels. Oalyx *5 or *6 in. long, broadly canipanulate, pubes- 
cent on both surfaces, the tube much sliorter than the linecar-lancoolate 
spreading lobes the tips of whicli curve inwards and cohoro. Male 
flower ; staminal column longer than the calyx-tube but much shorter than 
its lobes, glabrous, curved, bearing at its apex 10 2-celled, oblong, 
nearly sessile, anthers. Female flower ; gy no phore very short: ovaries 
6, ovoid, rusty- villous, surrounded at the base by 10 sub-sessile stamens. 
Styles short, united, densely covered with white hairs ; stigmas united 
into a boldly 5-lobed disc. Follicles 1 to 6, shortly stalked, narrowly 
oblong, tapering to each end, the apex wit Ji a liooked beak, coriaceous, 
brownish-velvetty, red when ripe, 2 to 2*5 in. long and '75 in. broad. 
Seeds oval, black, smooth. Pierre PI. Forest. Cocli-Cliiiio t. 194 0. 
6*. angustifoUaf Jack (not of Roxb.) Mai. Miso. ex Hook. Bot. Mis. i. 
287. 

Penang, Perak, at low elevations, common. Distrib. Burniah. 

I have no doubt whatever that this is the plant described by Jack 
as the S, angmtifolia of Roxb. 

14. S. PUBBSCENS, Mast, in Hook. fil. PI. Br. Ind. i. 357. A tree, 
the younger parts rusty- pubescent. Leaves oblong, obtuse, or abruptly 
acuminate, entire, the base cordate ; upper surface glabrous ; lower 
densely and minutely pubescent, the nerves stellate- pi lose ; length 4 to 
6 in., breadth 2 to 2*5 in.; petiole 1*25 in., sulcate : stipules subulate, 
*25 in. long. Panicle erect, as long as or longer than the leaves, much 
branched; ultimate pedicels jointed, pubescent, spreading. Calyx *25 
in. long, campanulate ; the lobes triangular acute, as long as the tube, 
hairy within. Ovary globose, downy. 

Malacca, Maingay. 

Except by Maingay’s two specimens in the Kew Herbarium, this 
species is unknown. Specimens of it in good flower and in fruit are 
much wanted, so that a completer description than the foregoing may 
be prepared. 


15. S. COLORATA, Roxb. Hort. Beng. 50. A tree 30 to 60 feet 
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high; young branches thick, rough, rather pale, glabrous. Leaves 
thinly coriaceous, roundish or reniform, usually palmately 3 to 5-lobed, 
the lobes triangular, acuminate; base deeply cordate, 5 to 7-nerved; 
both surfaces pulverulent-pubescent when young, glabrous when adult ; 
length 4’5 to 9 in., breadth 5 to 12 in. ; petiole 3*5 to 8 in., puberulous; 
stipules lanceolate, caducous. Flowers in axillary panicles or racemes 
from the axils of last year’s fallen leaves, 2*5 to 4 in. long, densely 
covered, as is tlie exterior of the flowers, with coral-i*ed, scaly tomentum. 
Calyx *75 in. long, funnel-shaped, curved, the month with 6 acute short 
triangular teeth, puberulous internally, villous at the base. Staviinal 
column as long as, or longer than tlie calyx, slightly flattened, minutely 
f uvfuraceous-pubescent : anthers 20 to 25, sessile at the apex of the 
column, oblong, closely surrounding the 5 flask-shaped ovaries ; styles 5, 
short, recurved : stigmas acute. Follicles 2 to 3 in. long, membranous, 
glabrous, veined, stipitate, open from an early age and bearing on their 
edges usually 2 smooth oval seeds. Roxb. Cor. PI. i. 26, t. 25 ; FI. Ind, 
iii. 146 ; Mast, in Hook. fil. FI. Br. Ind. i. 359 ; Pierre FI. Forest. 
Coeb-Chine, t. 199 ; Kurz For. FI. Bunn. i. 138 ; Brand. For. Flora 
N. W. Ind. 34; Wall. Cat. 11)9; Hook. Ic. PI. 143; Dalz. & Gibs. 
Bomb. FI. 23 ; W. & A. Prodr. i. 63. FLrmiana colorata. Br. in Benn. 
PI. Jav. Rar. 235 ; Thwaites Enuin. 29. Fnjthropsis RoxhurgMana^ 
Scott. & Endl. Melet. Bot. 33. 

Andamans ; Kurz, Prain. Distrib. India, Ceylon. 

16. S. FUTiOENS, Wall. Cat. 1135. A tree 30 to 70 feet high ; 
young branches rather thick, with smooth dark bark, at first pubescent, 
ultimately quite glabrous. Leaves large and with long petioles, thinly 
coriaceous, rotund with 5 shallow acurainato lobes, the base cordate : 
upper surface glabrous, harsh to the touch : lower densely and minutely 
stellate-pubescent, palmately 7-ncrved, the nerves prominent beneath : 
length and breadth 15 to 18 in. ; petiole 15 to 20 in., sulcate, minutely 
puberulous. Racemes or panicles 3 to 4 in. long, from the axils of last 
year’s leaves, densely covered with orange or golden-yellowish scurfy 
tomentum as are the outer surfaces of the flowers. Calyx J.*25 in. long, 
funnel-shaped, slightly curved, the mouth with 5 short triangular teeth ; 
internally minutely velvetty-piibernlous with a ring of long matted 
hair near the base. Stamhial tube *5 in., longer than the calyx, 5-angled, 
sulcate, minutely toraentose ; anthers 20, sessile, oblong, 1-celled, em- 
bracing the 5 flask-shaped ovaries ; styles short, reflexed : stigmas acute. 
JF’oZh'oZei* unknown. Mast, in Hook. fil. FI. Br. Ind. i. 360; Kurz For. 
PI. Burm. i. 339: Journ. As. Soc. Beiig. pt. 2, 1874, p. 117; Wall. Cat, 
1135; Firmiana colorata Rv. in Renn, PI. Jav. Bar. 236; Miq. 

FI. Ind. Bat., i. pt. 2, 178. 
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Perak ; King’s Collector, No. 8673, Scortechini. Distrib. W. Sumatra, 
Forbes, No. 2105 ; Java, Burmah ; Wallich. 

There is no doubt this comes very close to 8. cohrafa, Roxb. of 
which it might possibly bo better to treat it as a variety characterised 
by larger flowers, with much more exserted staminal column, larger 
*ieaves, thinner and dark-coloured branchlcts. Wallich, however, who 
saw the tree growing, regarded it as a species ; and Robert Brown (PI. 
Jav. Rar. p. 235), while treating it as a variety of colorata^ remarks 
that it is probably worthy of specific rank. This plant (whether species 
or variety) is never found in British India proper. Its most northerly 
limit is Tenasserira, and from thence it extends southward into the 
Malayan Archipelago. In the Flora of British India, Dr. Masters gives 
the distribution of this as “ Tropical Western Himalayan.” The plant, 
however, which occurs in tropical valleys in that region is just as 
different from S.fulgens, Wall., as that is from 8. colorata^ Roxb. It is 
the tree to which Wallich gave the name 8. pallens ; and which he 
published (without describing) in Voigt’s Hort. Suburb, Calcutta, p. 
105. The leaves of 8. pallens resemble those of colorata in shape ; but 
their under surface is covered with dense pale yellow stellate tomontum. 
The calyx has a much wider mouth than that of colorata, and (like the 
axis and pedicels of the panicle) is densely covered with a very pale 
yellow tomentum, while the tomentum of colorata is of a vivid coral red. 
8, pallens is confined to the Western Himalaya, just as 8, ftilgons is 
limited to Burmah and Malaya. 

17. S. ALATA, Roxb. Hort. Beng. 50. A tree 80 to 150 feet high ; 
young branches rather stout, striate, glabrous. Leaves membranous, 
broadly ovate or ovate-oblong, acute or shortly acuminate, entire ; the 
base deeply cordate, 5 to 7-neiwed, some of the basal nerves pinnate on 
one side ; both surfaces glabrous ; lateral nerves 4 pairs, prominent on 
both surfaces as are the midrib and basal nerves ; length 4 to 12 in., 
breadth 3 to 8 in., petiole 1*6 to 7 in. : stipules minute, subulate, cadu- 
cous. Racemes from the axils of previous year’s fallen loaves, usually 
in pairs, sorrifetimes solitary, rarely terminal, about a.s long as the 
petioles, flocoulent, rusty- tomentose, as are the flowers externally; bracts 
3 to each flower, ensiform, oaducons. Calyx *75 in. long, campanulate, 
deeply divided into 5 or 6 thick, fleshy, lanceolate segments. Male 
flower ; staminal column thin, cylindric, much shorter than the calyx, 
glabrous, bearing at its apex 25 elongate anthers in five groups of 5 
each ; ovaries imperfect. Female iloiver ; staminodes in 6 phalanges, 
sessile, embracing the bases of the 5 sub-ovate, multi-ovnlate-ovarics ; 
stigmas broad, emarginate. Follicles pedunculate, woody, pulverulcnt- 
10 
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paboftcent, 5 in. in diam., sub-globular, slightly compressed. Seeds 
oblong, compressed, the testa spongy, 1 in. long, with a large obovate thick 
spongy terminal wing 2*5 in. long and 1’25 broad. Roxb. Corom. PI. 
iiu 84, t. 287; PI. Iiid. iii. 162 ; Kurz PI. Br. Burm, i. 134; Pierre FI. 
Forest. Coch-Chine, t. 196; Wall. Cat. 1125. Pterygota Eoxburghii, 
Schott & Endl. Mclet. P. alafa, Br. in Bonn. PI. Jav. Rar. 234.*" 
S, coccinea, Wall. Cat. 1122, partly, S. Heynii, Boddomo Plor. Sylvat. 
t. 230. 

Perak, Soortechini ; Andamans, Kurz. Distrib. Brit. India, Cochin- 
China. 

18. S. LiNEARiOAFii'A, Mast. ill Hook. fil. Br. Ind. i. 360. A tree 
CO to SO foot high : young brandies thick, striate, dcciduously pulvoru- 
lent-ioinentose, leaf- cicatrices largo. Leaves coriaceous, ovate-orbicular, 
blunt or very slightly narrowed at the apex, edges entire, base deeply 
cordate, 7-nerved ; upper surface glabrous, shining ; lower deciduou.sly 
pulverulent, hairy, almost glabrous when old, minutely reticulate, the 
midrib and 4 or 5 pairs of lateral nerves prominent : length and breadth 
6 to 12 in. ; petiole 2*5 to 6 in., sulcate, pulverulent-torncntose. Panicles 
axillary, solitary, stout, erect, as long as or longer than tlio leaves, rusty 
piilvoruleut-tomontoso as are the outer surfaces of the calyces, the 
lateral brancdilots short ; bracteolcs numerous, rotund, concave, cadu- 
cous ; liower-buds globose, sessile. Calyx rotate, the tube *1 in. long, 
with 5 slightly longer ovate acute lobes, tomontoso extornally, glabrous 
within. Sluhiinal colninn not so long as the calyx-tube, glabrous ; anthers 
10, each with a short filament, cuiicatc, 2-ceUed ; ovaries (rudimentary 
in some flowers) fibout 3, free, each 1 or 2-ovulato ; style short ; stigma 
entire, small. Poll ides (? ripe) linear-lanceolate, 3 to 4 in. long and 
*0 in. broad, sti])itate, longitudinally ridged and covered outside and 
inside with yellowish tomeritiiiu as is also the single oblong seed. 

Malacca, Maiiiga^". Perak ; Scortccliini, King’s Collector. 

The fiovvers and follicles of this are, in my opinion, those of 
Scaphinni ratlier than of Firmania^ to which section Dr. Masters has 
refeiTed it. 

19. S. SCAPIUGEIJA, Wall. Cat. 1130. A tree 90 to 120 foot high : 
young branches rather thick ; the bark pale, minutely warted and striate, 
glabrous. Leaves coriaceous, glabi*ous, ovate to obloAg-ovate, sub-acuto 
or bluntisli-acuminate, entire ; the base rounded or sub-truncate, ofteii 
faint ly cordate or cmavginato, 3 to 5-nerved ; main norves 2 to 4 pairs, 
sub-erect, prominent on’ both surfaces ; length 5 to 10 in., breadth 2’75 
to 4 5 in. ; petiole 2 to 5 in., thickened at both ends. Panicles only at 
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the ends of the branchlets, puberulous, shorter than the petioles, robust, 
with many short spreading bi*anches, many-tlowered ; pedicels short, 
pubescent ; bracteolos subulate, deciduous. Oalyx from '3 to *4 in. long, 
deeply d-lobed and almost rotate when expanded, stcllatc-piiberuJous 
externally, glabrous iiiteriially, the lobes lanceolate. Male fioiocr with 
-15 to 30 aiitliors almost sessile round the apex of the column and sur-> 
rounding the rudimentary villous ovary. Female flower ; ovaries 5, 
bi-ovulate; styles united; stigma 6-lobed. Follicles 1 to 5, on rather 
stout pubescent stalks, when ripe 6 to 8 in. long aijd 1*25 to 2*5 
in. broad, membranous, boat-shaped, gibbous about the middle, con- 
spicuously veined and more or less puberulous externally especi- 
ally on the nerves. Seeds 1 (rarely 2), ovoid, glabrous, shining, *5 to 
1 in. long, attached to the vt3ry base of the follicle. Mast, in Hook, 
fil. FI. iir. Ind. i. 361 ; Kurz For. FI. Bunn. i. 140 ; Pierre FI. Forest. 
Coch-Chine, t. 201. Scaphium Wallichii, R. Br, in Bonn. PI. Jav. Rar. 
236. 

Malacca, Griffith. Distrib. Sumatra, Burmali. 

M. Pierre is in doubt whotber his fine tiguro (1. c. t. 201), represents 
really the true plant of Wallich. In my opinion it does so most decidedly ; 
R. Brown was riglit in describing the ovaries as live, ami there is a 
specimen in the Calcutta Herbarium with 5 follicles. 

20. S. AFB'iNis, Mast, in Hook, fil, FI. Br. Ind. i. 361. A tree ; 
young bi’anclies rather stout, rough, dai'k in colour, the leaf cicatrices 
large, the vcjy youngest minutely rusty-tomontose. Loaves tliiiily 
coriaceous, clliptic-oblong, with rather straight edges ; the apex broad, 
suddenly acute ; the base truncate (sometimes obliquely so), 3-iierved ; 
both surfaces glabrous, the upper shining, the lower pale and rather dull : 
main nerves 6 or 7 pairs, coiispiciious beneath as is the midrib; length 
6 to 9 ill., breadth 4*75 to 5*5 in. ; petiole 4*5 in., tliickoncd at each end. 
'^Panicle erect, as long as the leaves, its branches downy, ffiittened or 
angular; peduncles thickly striated, angular, sub-piloso, spreading; 
ultimate pedicels downy, densely crowded. Flowers very small, the 
buds ovoid. Flowers *25 in. OalyjU’-lohes ovate, longer than tlio funnel- 
shaped tube. Follicle a span long, falcate, leafy, glabrcscent, shining 
within. Seeds *65 in. long, .solitary, oblong, black.” Soaphium afllne, 
Pierre FI. Forest, Coch- Chino, t. 195 E. 

Malacca ; Maingay, No. 225 (Kow. Distrib.) 

l^)io only Maingayan specimen of this in the Calcutta Ilorbaiinm 
consists of leaves only, with a single detached fruit ; and I liavc seen no 
specimen from any other collector. The foregping description (as I’c- 
gnrds iufioroscorico, flower and fruit) is therefore copied verbatim from 
Masters (in F. B. 1. 1. c.). 
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21. S. CAMPANL'LATA, Wall, A tree 60 to 60 feet high: young 
branches rather slender, rusty-tomenfcose, soon becoming glabrous. 
Leaves membmiious, broadly ovate, shortly acuminate, entire ; the base 
usually deeply cordate, 3 to 7-uerved; sometimes 3 to 6-lobed; lateral 
nerves 3 or 4 pairs ; upper surface glabrous, the midrib and nerves 
pubescent or puberulous ; lower sui'face pubescent ; length 4 to 6 in., 
breadth 3‘75 to 5*5 in. ; petiole 2*25 to 6 in. puberulous ; stipules lateral, 
subulate, caducous, Fanicles 3 or 4 in. long, in clusters of 2 or 3 at the 
apices of the^ branches, few-flowered, glabrous, erect, sub-corymbose ; 
pedicels jointed, about *3 in. long, bractcoles caducous. Calyx widely 
campanulate, more than *75 in. across, green, pruinose, glabrous, veined, 
its mouth cut half-way down into 5 triangular velvctly-edged lobes : 
Staminal column pubescent below. Ovaries gibbous at the apex : styles 
short, cohering; stigmas filiform, recurved: ovules 2, erect. Follicles 
3 to 6, on slender puberulous stalks, membranous, veined, 2 to 3 in. 
long, boat-shaped, saccate with a sub-terminal lanceolate wing. Seeds 
sub-globose, with a shining crustaceous testa, *5 in. long or less. Mast, 
in Hook. fil. FI. Br. Ind. i. 362; Kurz For. FI. Br. Burm, i. 139. 
Fterocymhitm Javanicumy Br. in Benn. PI. Jav. Rar. 219, t. 45; Miq, 
FI. Ind. Bat. i. pt. 2, 179. Ft. cam^ianulatum and Javanicum, Pierre, 
FI. Forest. Coch-Ohino, t. 195. 

Perak ; Fr. Scortechiiii, King’s Collector. Nicobars, Kurz. Distrib. 
Malayan Archipelago, Burmah. 

M. Pierre (1. c.) remarks that, in his opinion, the two species cam- 
pamilafum and Javanicumy although closely related, are distinct species ; 
but he docs not mention the characters on which he relies for sepamting 
them. After dissecting many flowers of the tree (until recently grow- 
ing in the Botanic Garden, Calcutta), on which Wallich founded his 
species camjjaimlatuniy I cannot see any respect in which they differ 
from Robert Brown’s minute and excellent description and figures of Ft, 
Javanicum. I therefore agree with Dr. Masters in considering the two 
as one and the same species. 

22. S. TUBULATA, Mast. in Hook. fil. FI. Br. Ind. i. 362. A tree ; 
young branches about as thick as a goose-quill, tomentose at the very 
points, the bark dark and rather rough. Leaves thinly coriaceous, ellip- 
tic-oblong, with a short abrupt rather blunt apiculus ; edges entire ; the 
base broadly rounded or sub-truncate, very slightly cordate; when 
adult both surfaces glabrous except the midrib and main * nerves which 
are minutely rusty-tomentose ; main nerves 5 to 7 pairs, spreading, 
slightly prominent below : length 4 in., breadth 1*75 in. ; petiole *75 in. 
slender, deciduously rusty-tomentose. Cymes terminal, as long as the 
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leaves, many-flowered. Calyx *6 in. long, glaibrous, narrowly tabular 
below, the mouth slightly expanded and with 5 ovate-lanceolate lobes 
shorter than the tube. Staminal coluynn pilose; anthers in a ring. 
Ovaries 6; styles inflexed, cohering by their tips. Follicles 5, from 
2 to 3 in. long and 1 in. broad, on tomentose stalks, oblong, acute, 
dilated at the base* Seed ovoid. 

Malacca, Maingay. 

At once distinguished by the singular calyx, tubular in its lower, 
lobed and spreading in its upper, half. 

2. Tarrietia, Blume. 

Tall trees. Leaves digitate or simple, glabrous or scaly. Flowers 
unisexual, panicled. Calyx tubular, small, 5-toothed. Petals 0. 
Staminal-column short, bearing a ring of 10-15 very densely clustered 
anthers, cells parallel. Ovary of 3-5 nearly free carpels opposite the 
sepals ; styles as many, short, filiform, stigmatoso within ; ovules 1 
in each cell. Ripe carpels of stellately spreading samaras with long 
falcate wings. Seeds oblong ; albumen bipartible ; cotyledons flat ; 
radicle next the hilum. — Distrib. Known species 5 or 6, Australian 
and Malayan. 

Loaves digitately compound. 

Under-surface of leaflets persistently 

stellate-tomentoee ... ... 1. T. PeraJcensis. 

Under-surface deciduously tomentose, 
the hairs simple ... 2. 37. Peyiangiana. 

Leaves simple. 

Fruit glabrous ... ... 3. T. simplicifolia, 

„ tomentose. .»• ••• 4. T. Kunstleri, 

1. T. Perakensis, King, n. sp. A tree 40 to 60 feet high ; young 
branches, petioles, petiolules, under surface of leaves ( when young) and 
inflorescence with minute deciduous rusty tomentum. Leaves digitately 
compound ; leaflets 5 or 6, the lower smaller, obovate-elliptic to obovate- 
rotund, shortly and rather abruptly acuminate, the edges entire, slightly 
wavy ; the base narrowed ; upper surface minutely areolate, glabrous 
except the very minutely tomentose midrib and nerves ; lower glabrous 
except the midrib : main nerves 10 to 14 pairs, stout and prominent 
beneath : length of the middle leaflet 4*5 to 5*5 in., of the lower 2 to 
3*5 in. : breadth of the middle 2 to 3 in., of the lower 1*25 to 1’5 in. ; 
petiolules *5 to 1 in.; petioles *3 to 4*5 in. Inflorescence in solitary, 
axillary, cymose racemes or panicles more than half as long as the 
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Jeaves, much crowded at the points of the branches. Flowers *15 in. 
long : pedicjels slender, three times as long. Calyx-tube tomentose ex- 
ternally, sparsely pubescent within ; stamhial ^t«&cless than half its length. 
Female calyx rather longer than the male, otherwise the same : 
stamens 0 : ovaries 5, obliquely ovoid, glabrous, each with a pubescent 
conic style crowned by a small hooked stigma. Itipe fruit compressed- 
ovoid, 1*25 to J‘5 in. long, and 1 to 1*15 in. in diam., glabrous, the 
wing falcate, 2 in. long and *6 in. broad, striate. 

Perak, at low elevations ; King’s Collector, Penang, Curtis, No. 
2229. 

In its leaves this much resembles T. Javanica, 131. (Rumphia iii. t. 
127, fig. 1) ; but the leaves of Blame’s plant are smaller and have more 
wavy edges. The flowers, however, of the two differ much in size, those 
of this being twice as large as the flowers of T. Javanica. 

2. T. CcRTisii, King, n. sp. A tree 20 to 40 feet high ; young 
branches, ijctioles, petiolules and under surfaces of leaves densely covered 
with rusty stellate, noii-dcciduous tonumium. Leaves digitately 5 or 
6-foliolate, the lower smaller, obovato, entire, wavy, apex retuse, baso 
acute; upper surface minutely areoiato, glabrous exceptthestellate- 
tomoiitoso midrib and main nerves ; under surface, and especially tlio 
midrib, stellatc-tomentosc : main nerves 9 or 10 pairs, spreading, pro- 
minent beneath : length of the middle leaflet 3*5 to 4*5 in., of the lower 
1*5 to 2*5 in. ; breadth of the middle 2*25 to 2*5 in., of the lower *8 to 
1*5 in., petiolules '5 to *75 in., petioles 2 to 2*5 in. Injlorescence in 
solitary, axillary, cymose racemes or few-flovvered panicles, more than 
half as long as die loJivos. llipcfrmt gla})rous, compressed-ovoid, 1 in. 
long and *8 in. broad ; wing narrowly falcate, I 25 in. Jong and *25 in 
broad, striate. 

Penang at 2000 feet : Curtis No. 1427. 

This is known only by Curtis’s scanty specimens which are in fruit 
only. Its flowers are nnkiiown. In leaves it closely approaches 
Peralconsu, but the toniontum is stellato and persistent ; vvhoioas in T. 
FerakevsiSf the hairs arc simple and deciduous. The leaflets of this 
are also smaller, fewer-nerved, more decidedly obovato, less elliptic than 
ill T. Ferakensisy and they are raucronatc rather than, acuminate. 

3. T. fiiMPLiciFOLiA, Mast, in Hook. fil. PI. 13r. Ind. i. 302. A 
tree, young branches pale, sub-glabrous, striate. Leaves simple, coria- 
ceous, elliptic or obovato-olJiptic, apex truncate or omarginate, shortly 
inucronatc, entire, rather suddenly narrowed at the base or i*ouudod ; 
n|)per surface glabrous, shining ; lower dull, rusty, minutely puberuloiis, 
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and slightly scaly ; main nerves 16 to 20 pairs, prominent below, 
spreading ; length 4*5 to 7 in,, breadth 3 to 4*5 in. ; petiole 2 to 3 in., 
thickened towards the apex. Cymes axillary, solitary, many-flowored, 
1-5 to 2*5 in. long, minutely rusty- tomcntose. Floivers *1 in. long; the 
pedicels shorter, stout. Calyx-tuhe campamilate, minutely toinentose 
externally, puberulous within : staminal tube short. Fruit (including 
wing) 3 in. long, obliquely spathulate, glabrous. 

Malacca ; Griffith, Maingay (Kew Distrib.) No. 231. 

4. T. Koj^iSTLEKi, King, n. sp. A tree 50 to 70 feet high : young 
branches petioles and peduncles minutely stellate-pubescent and lonti- 
cellate. Leaves elliptic to obovate-oblong, blunt, mucronate, entire, the 
base rounded or slightly narrowed : upper surface smooth, shining ; tho 
lower pale, sparsely stellate-puberulous on the midrib and nerves, other- 
wise (under a lens) minutely puberulous : main nerves 7 to 10 pairs, 
ascending, prominent beneath. Fruit at tho apex of a solitary stellate- 
hairy peduncle, ovoid with an oblique sub-spathulate wing, minutely 
but densely velvetty fulvoiis-tomentosc ; length of body 1 in. or more ; 
wing about the same length and *6 in. broad. 

Perak, near Laroot ; King’s Collector No. 7581. 

Flowers of this arc at present unknown. Tho leaves are at once 
distinguished from those of 1\ simplicifolia by their pale under surface, 
and the fruits by their tomentum. 

3. HERTTTEaA, Aitou. 

Trees. Leaves coriaceous, simple, scaly beneath. Flowers small, 
unisexual, in axillary panicles. Cahjic 5, rarely 4-G toothed or cleft. 
Pf lals 0. Anthers in a ring at the top of the column, cells 2, parallel. 
Ovaries 5-G, almost free : style short, stigmas 5, thick ; ovules solitary 
in each cell. Pipe carpels woody, indohiscent, keeled or winged. 
Albumen 0 ; cotyledons thick ; radicle next tho hilum. — A genus of 
G or 7 species, natives of the Tropics of tho old world, and of Australia. 

H. LiTTOUALis, Dryand. in 130. Prod. i. 484. A tree : young branches 
stout, rough. Leaves oblong or elliptic, the apex rounded or acute ; 
the edges entire ; base rounded or slightly cordate; lower surface ])ale ; 
main nerves 7 to 9 pair.s, slightly prominent beneath : length 5 to 10 in., 
breadth 2*25 to 4 in., petiole *5 to *75 in. : stipules lanceolate, caducous. 
Flowers *2 in. long, in many-flowered axillary cymose panicles shorter 
than the loaves. Calyx 5-toothcd, puberulous, half as long as tho 
pedicel. Pipe fruit 1*5 to 3*5 in. long, woody, compressed ovoid, boldly 
keeled at apex and on dorsum, glabrous, shining. Mast, in Hook. Gl. FI, 
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Br. Ind. i. 363 ; Kurz For. FI. Bnrm. i. 140 ; Pierre FI, Forest. Oooh-» 
Chine, t. 203 ; Miq. FI. Ind. Bat. i. pt. 2, p. 179 ; Blume Bijdr. 84 ; 
Boxb. FI. Ind. iii. 142 ; W. & A. Prodr. i. 63 : Thwaites Ennm. 28 j Br. 
in Bonn. PI. Jav. Rar. 237 ; Miq. FI. Ind. Bat. i. pt. 2, p. 179. Jff. 
Fomes, Wall, Cat. 1139, partly. Balanopteris Tothila^ Gsartn. Fruct. ii. 
94, t. 99. 

All the Provinces, on the coasts. Distrib. Malayan Ajrchipolago 
and coasts of the tropics of the old world generally, and of Australia. 

The plant originally issued by Wallicli as Trochetia contracta (Cat. 
No. 1162) and afterwards named by him Heritiera macrophylla, (Pierre 
1. c. t. 204) has by some writers been reduced to H, littoralis. But 
Wallich’s species was originally found in the interior of Burmah, and it 
has since been found in Cachar, far from the sea coast to which H, 
littoralis is strictly confined. IL macrophylla has moreover leaf -petioles 
more than twice as long as those of U, littoralis^ and its fruit is warted 
and not smooth. I believe H, macrophylla to be a perfectly distinct 
species ; as is also, in my opinion, the other Sylhet and Khasia small- 
leaved plant which Wallich issued as H. acuminata. (Oat. No. 7836.) 

4. Kleinhovja, Linn. 

A tree. Leaves 5 to 7-nerved and often cordate at the base. In- 
florescence a terminal, lax, cymose panicle. Bracteoles small. Sepals 5, 
much longer than the petals, linear-lanceolate, deciduous. Petals 5, un- 
equal, the upper short, ovate-round, saccate, the middle pair concave and 
obliquely oblanceolate, the lower pair flat with convolute edges. Stamens 
20, in 6 phalanges of 3 each with five solitary, free, often non-antheri- 
ferous, filaments between the phalanges ; the filaments of all conjoined 
below into a long, externally hairy, narrowly cylindric tube which sur- 
rounds the gynophore : anthers 4-colled, divergent. Ovary at the apex 
of the long gynophore and surrounded by the staminal tube, 5-lobed, 
5-celled. Capsule turbinate-pyriform, membranous, inflated, 5-celled, 
loculicidal. Seeds 1 or 2 in each cell, tuborcled : cotyledons convolute, 
radicle inferior. Distrib. One species. Tropics of the old world. 

K.^Hospita, L. Spec. 1365. Leaves ovate-rotund, acuminate, entire, 
palmately 3-5-nerved at the base, glabrous : lengths to 6 in., breadth 
2*5 to 6 in., petiole 1*5 to 2*5 in. DO. Prodr. i. 488 ; W. & A. Prodr. 
i. 64 ; Roxb. FI. Ind. iii. 141 ; Miq. FI. Ind. Bat. i. pt. 2, 186 ; Blume 
Bijdr. 86; Hassk. PI. Jav. Rar. 313; Mast, in Hook. fil. FI. Br. Ind. i. 
364. Pierre FI. Forest. Ooch- Chine, t, 177. 

In all the Provinces, but usually planted. Distrib. Malaya, Austiu- 
lasia, Br. India. 



1891.] G. King — Materials for a Flora of the Malayan Peninsula, 81 

Apparently a variable plant. Dr. Masters (in diverts Flora of 
Trop. Africa, i. 226), describes tbe African specimens as having no 
stamens or sfcamiiiodes alternating with the 5 phalanges of stamens. A 
specimen in the Calcntta Herbarium from Java has the under surface 
of the leaves softly hairy. 

5. Helictkuks, Linn. 

Trees or shrubs, more or less stellate-pubescent. Leaves simple. 
Flowers axillary, solitary or fascicled. Oalyos tubular, 5-fid, often irre- 
gular. Petals 5, clawed, equal or unequal, the claws often with ear- 
shaped appendages. Slaininal column surrounding the gynophoro, 5- 
toothed or lobed at the apex ; anthers at the top of the column, 2-celled. 
Fi\^e staminodes below the apex of the column. Ovary at the top of the 
column, 5-lobed, 6-celled ; styles awl-shaped, more or less united, slight- 
ly thickened and stigmatose at the tips ; ovules many in each coll. 
Follicles spirally twisted, or straight. Seeds tuboreJed ; albumen scanty ; 
cotyledons leafy, folded round the radicle which is next the bilum.— 
Distrib. About 30 species, natives of the tropics of both hemispheres. 

Fruit spirally twisted ... ... 1. JET. Isora, 

Fruit not twisted. 

Leaves ovate to oblong-lanceolate, 

oblique ; fruit more than 1 in. long 2. if. hirsuta. 

Leaves lanceolate or oblanceolate, not 

oblique: fruit less than 1 in. long ... 3. II. angustifolia, 

1, H. IvSORA, Linn. Spec. 1366. A shrub or small tree; young 
branches minutely tomentose. Leaves ovate-rotund, oblique ; the apex 
rounded, abruptly acuminate ; the edges irregularly serrate-dentate, some- 
times lobed ; the base cordate or rounded,, rarely acute, palmately 5- 
to 7-nervcd ; upper surface scabrous, minutely hispid ; lower pubescent 
or tomentose ; length 2 to 4 in., breadth 1*25 to 3 in. ; petiole *3 in. long, 
tomentose ; stipules linear, about as long as the petioles. Flowers 
axillary, solitary, or in few-fiowered minutely bracteolate cynics, 1‘5 in. 
long. Calyx narrowly campanulate, laterally compressed, 2-lipped, 6- 
toothed, tomentose outside. Petals reflexed, the lower two much short- 
er and broader than the three upper. Staminal column longer than the 
petals, curved, very narrowly cylindric, bearing at its apex 10 to 12 
elongate-ovate stamens, and more internally 5 flat bifid staminodes. 
Ovary ovoid, sulcate, tomentose : styles slender, glabrous, united* 
Fruit cylindric, twisted, crowned by the persistent styles, pubescent ; 
1*5 in. long, *4 in. in diam. Mast, in Hook, fil. FI, Ind. i. 365 ; Bl. 

11 
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79 ; Pierre PL Forest. Coch-Cliiiie, t. 208, figs. 12 to 25 ; DC, 
Prodr, i. 475 ; Roxb. PL Ind. iii. 143 ; W. & A. Prodr. i. 60 ; Wight Ic. 
t. 180; Miq. FI. Ind. Bat* i. pt. 2, 169; Karz For. FI. Burm. i. 142 ; 
Brand. For. Flor. 34. J?. Ghrysocalyx^ Miq. in PI. Holien. Isora conj^ 

Ufolia, Wight, Hassk, in Tijds. Nat. Gesch. xii, 107. 

Perak ; and probably in all the provinces. Dislrib, Brit. India. 

2. H. HiiisiTTA, Lour, FI. Coch-Chine, 648. A shrub G or 8 feet 
high ; tlie young branches velvetty-tomentose. Ijeaves ovate, or ovate- 
rhomboid, sub-oblique (oblong to oblong-lanceolate in vars.) acaminatOy 
irregularly crose-serrate ; the base sub-truncate or rounded, rarely snb- 
emarginate; upper surface scabrid-pubesccnt, the midrib and nerves 
iomentose; lower vclvetty-tomontase ; nerves 4 or 5 pairs, prominent 
beneath ; length 3*5 to 6 in,, breadth 1*75 to 2*6 in. ; petiole *4 in.y 
tomentoso. Cymes scorpioid, few- flowered, axillary, solitary, twice as 
long as the petiole. Flovjers '75 in. long. Calyx narrowly cylindiic- 
campanulate, coarsely stcllate-toinciitosc externally, the mouth witli 5 
acute unequal teeth. Petals linear, sub-s})atlinlato, two rather broader 
than the others with slight horu-likc appendages about the middle and 
all longer than the calyx and about as long ns the stamens, Stamiyial 
column and pistils as in II. Isora. Fruit cylindric, aciiminato, not 
twdsted, the carpels firmly coherent ; o.x:ternally densely covered by long 
villous and stellatcly pilose soft prioklcs, 1*2 in, long and *35 in. in 
diam. Pierre FI. Forest. Coch-Chine, t. 208, figs. 1 to 11 ; Kurz For. 
FI. Burm. i. 143. II. hirsuta, Bl. Bijdr. 80. II. spicata^ Colebr. in Wall. 
Cat. 1182; Mast, in Hook. fil. FL I3r. Ind, i. 366; Oudemansia hirsuta, 
Miq. FL Ind. Bat. i. pt. 2, p. 171 ; llassk. Rotzia, i. p. 184 ; (h'thotliecium 
hirsulum^ llassk. PL Jav. Rar. 308. 

Solaiigore, King’s (Jollector. Penang, Curtis ; and probably in the 
other provinces at low elevations. Distrib. Malayan Archipelago, 
China, Brit. India. 

Var. ohlonga^ (species Wall. Oat. 1183). heaves oblong, 5 or 6 
in. long and 1*35 to 1*75 in. bi'oad, sparsely stellate-tomentose beneath. 

Penang, Andamans. 

Vav. vesiita^ (species Wall. Cat. 1844). Leaves oblong-lanceolate, 
oblique at the base ; 3*5 to 5*5 in, long and 1 to 1*5 in. broad. 

Biirmah : ? Andamans. 

There seems to be little doubt that Ijoureiro and Blame indepen- 
dently of each other gave this species the same specific name. Wallich’s 
distribution of it under Colebroko^s MSS. name spicata took place many 
years subsequently, and that name must (although adopted by Dr. 
Masters) I tliiuk fall to the ground. 



1891.] G , King — Materials Jor a Flora of the Malayan Peninsula, 83 

3, H. ANoasTiFOi/iA, L sp. 1366, A shrab 4 to 6 feet high : young 
branches, petioles, under surfaces of leaves and peduncles minutely and 
more or less densely pubescent. Leaves lanceolate or oblaiioeolate, acute 
(or obtuse and mucrouato in var, obtusa) ; entire ; the base narrowed 
3" nerved ; upper surface glabresceiit or glabrous ; lateral nerves 5 or 6 
pairs, not prominent; length 1*5 to 2 in., bread tli *4 to *8 in,, petiole 
2 to *3 in. Cymes axillary, solitary, not much longer than t!»e petioles, 
few-flowered. Flowers "4 or '5 in. long. Calyx densely s tel late- torneii- 
toso externally, cyliudric, the iiioiitli slightly expanded, with 5 acute 
triangular teeth, 2-lippod. Petals longer than the calyx, linear-siib- 
spathulate, witii 2 or 3 horned appendages below the middle. Staminul 
column shorter than the petals, narrowly cyliudric and otherwise as in 
M, IsorUf the stamens smaller. Ovary inserted near tlic apex of the 
«taminal tube, sub-globular, ridged, tomeutose. Fruit ovoid-cylindrie, 
apiculate, not twisted, the carpels closely cohcroiit, *75 in. long and 
‘4 in. in diam., densely coven d with stellate, villous soft prickles as in 
II, hirsuta. DC. Prodr. i, 47(> ; Mast, in Hook. fil. FI. lir. Ind. i. 365 ; 
Bh Bijdr. 80; Pierre FI, Forest. Coch-Cliine, t. 210 and 211 ; Wall. 
Cat. 1180. M. laiiceolata, DC. Prodr. i. 476; Pierre, 1. c. 210 1), 
JEL, virgata, Wall. Cat. 1181. (/ulemansia integerrima, Miq. PI. Jiingh. 
i. 206; FI. Ind. Bat. i. pt. 2, 170. Oud. Javensis, Hassk. ttetzia, i. 13 k 
Orthothecium Javense^ Hassk. PI. Jav. Ran 307. 

Malayan Archipelago, China. 

Var. obtusa^ (species Wall. Cat. 1184) ; Pierre, I. c. 211 B, 14 to 25, 
Kurz in Jouin. As. Soc. Bong. 1873, pt. ii. 62, Leaves obtuse, 
miicronatc. 

Perak ; Nicobar Islands. 


6 . Pt E Kos p E R M IJ M , Sell rcb . 

Trees or shrubs, scaly or stellate- tomeutose. Leaves usually Infari- 
oils, leathery, oblique, simple or lo]>ed, |.iciininerved. Vednncles 1-3, 
axillary and terminal. Braetmles entire, laciniatc, persistent or cadu- 
cous. Calyx of 5 valvato, corhiceous, more or less counat<', sepals. 
Petals 5, imbricate, membranous, deciduous witli the caly.v. Stamiual 
column short, bearing opposite to the sepals 3 linear 2-celled anthers, 
and opposite to the petals 5 ligulato staininodes ; cells parallel ; connec- 
tive apiculate. Ovary inserted within the top of the stamiual column, 
3-5 celled ; style entire, stigma 5-farrowed ; ovules man}’' in each cell. 
Capsule woody or coriaceous, terete or angled, loculicidally r)-vaived. 
Seejls w'inged above, attached in two rows to the inner angle? of the cells 
of the capsule; albumen thin or 0; cotyledons plaited or corrugated, 
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radicle inferior. Distrib, A genus of about 18 species, confined to 
tropical Asia. 

Flowers 6 in. long ... ... ... 1 . P. diversifolium. 

„ 2 in. long. 

Sepals shortly pubescent inside, 

capsule 3 to 4 in. long. 2. P. Blumeanum. 

Sepals with silky hairs inside ; 
capsule 1*5 in. long, with scaly 
hairs ... ... ... 3. P. Jaohianum. 

„ less than 2 in. long; capsule 2 to 

2*5 in., glabrous ... ... 4. P. aceroides, 

1. P. niVERSiFOLTUM, Bliime, Bijdr. 88. A tree 60 to 100 feet 
high : young branches, petioles, under surfaces of leaves and outer 
surface of sepals and fruit covered with a layer of minute, tawny tomen- 
turn with many, more or less deciduous, rufous, stellate hairs on its sur- 
face. Leaves coriaceous, varying from obovate-oblong to elliptic-rotund ; 
the apex broad, blunt, or siib-truncato, suddenly contracted into a tri- 
angular point ; the edges entire or sinuous, rarely lobod ; the base always 
cordate or einai’ginate, 3 to 7-iierved and often oblicpie : upper surface 
shining, glabrous, except tlie tomeiitoso midrib ; main nerves 8 to 10 
pairs, straight, sub-erect, prominent on both surfaces ; length 6 to 9 in., 
breadth 3 5 to 6 in., petiole 1 to 1*25 or oven 2 in., stipules small linear, 
eadiicoiis. Flowers 6 to 7 in. long, buds narrowly cylindric, solitary, or 
in 3 to 4-flowered sub-sessile axillary cymes ; pedicels *2 in. long, each 
witli a minute recurved lanceolate bracteole. Sepals coriaceous, slightly 
shorter than the petals, linear, blunt, adpressed-soriceous internally. 
Pditls membranous, linear, glabrcscent. Staminal tube and gynophoro 
2 in. long ; the free part of the filaments slightly longer ; fertile anthers 
about JO, linear; stami nodes 5, pubescent. Ovary fusiform, tomentose, 
5-cellod. Style less than 2 in. long, angled, pubescent; stigma fusiform. 
Capsule woody, oblong, pointed, acutely 5-angled, suddenly constricted 
at tlio base, about 4 to 5 in. long and 1*5 to 2 in. in diara. Seeds flat- 
tened, J*5 to 2 in. long. Mast, in Hook. Ml. PI. Br. Ind. i. 367 ; Pierro 
FI. For. Coch-Chiiic, t. 179; Miq. FI. Ind. Bat. i. pt. 2, p. 192; Hassk. 
PI. Jav. Bar, 316; Kortli. Ned. Kruik. Arch. i. 312. P, acerifoUum^ 
Zoll. ct Mor. Syst. Verz. p. 27 (excl. syn. Willd.) 

Perak, Malacca ; common ; at low elevations. Distrib. Java, 
Philippines, Cochin-China. 

The leaves on young shoots of this are often peltate and deeply 
lobed. 


2. P. Blumeanum, Korth. Ned. Kruik. Arch. ii. p. 311. A tree 
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40 to 50 feet high : youn^ brandies slender, almost black when dry ; 
when very young covered by deciduous fiirfiiraceous rufous stellate 
hairs. Leaves thinly coriaceous, very inequilateral, oblong to ovate or 
lanceolate-oblong, entire, acuminate ; the base broad, unequally cordate, 
one side auriculate or sub-auricula, te ; upper surface very dark when 
dry, glabrous, shining ; the lower densely but minutely tawny or rufous- 
tomentose with many deciduous cinnamoncous stellate hairs on the 
surface ; main nerves 5 to 7 pairs, prominent beneath ; length 3 to 
5'5 in., breadth 1‘35 to 2 in. ; petiole *15 in. ; stipules subulate-lanceo- 
late, Floivers 2 in, long, solitary, or in 2-8-flowered cymes, axillary, 
or (by the suppression of the leaves) in terminal racemes : pedicels 
*5 in. long, bracteate, cyliudric in bud. Sepals coriaceous, narrowly 
linear, acute, scurfy, stellate -pubescent externally as are the pedicels 
and bracteoles, pubescent internally. Petals membranous, obliquely 
oblong-oblaiiceolato or sub-spathulate, shorter than the sepals, glabres- 
cent. Staminal tube and gy nop hore about *5 in. long, the free part of 
the filaments rather longer ; fertile anthers about 10 ; staminodes 5, 
scaly-pubescent above. Ovary ovoid, villous, 5-cel led. Style shorter 
than the staminal tube, glabrous : stigma narrowly ovoid. Capsule 
woody, oblong, 5-aiigled, sub-aciito, gradually and slightly narrowed at 
the Ijaso, glabrous when ripe ; 3 to 4 in. long and 15 in. in diain. Seeds 
flat, 1*5 in. long. Miq. FI. Iiid, Bat. i. pt. 2, p. 191. Plerosperm.um 
lanceaefoliam, Bl. (not of Roxb.) Bijdr. 87. P. cinnamoneum, Kurz, 
For. FI. Burm. i. 147. P. Javanicum^ J iingh. Kurz, 1. c. i. 147. 

Perak, Penang; common at low elevations. Distrib. Sumatra, 
Java, Borneo, Burmab, Assam. 

A very conimon tree in Perak. Korthal’s Bornean species P. fttscum 
appears to me to be nothing more than a very ciniKunoneous-tomontose 
form of this. And the Peninsular- Indian P. rubiginosum^ Heyne, 
(Mast, in Hook. fil. FI. Br. Ind. i. 368) cannot be very different. I 
should be induced to reduce both to the oldest described species which 
is this. Of the absolute identity of Kurz’s P. cinnamoneuyn, with this 
I have no doubt whatever, 

3. P. Jackianum, ^Vall. Cat. 1164. A tree: the small branches 
slender, ratlicr dark, when young covered by a layer of white 
minute tomentum with many rufous stellate hairs on its surface. 
Leaves sub-coriaceous oblong or ellif)tic-oblong, slightly inequilateral, 
entire, or sinuate towards tlie rather abruptly acuminate apex ; the base 
sub-acute, or truncate and minutely cordate oi* emarginate, never 
auricled ; upper surface pale brown when dry, glabrous except the 
puberulous midrib and nerves ; under surface pale brown or buff, with 
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a layer of minute tomentum and on the surface (and especially on the 
midrib and nerves) many minute deciduous rusty stellate hairs ; nerves 
10 to 12 pairs, prominent beneath, spreading ; length 4 to 5*6 in., breadth 
1*5 to 2 in., petiole *25 in. ; stipules caducous. Flowers 2 in, long : the 
buds cylindric, acute, solitary, axillary ; pedicels *1 in. long, tomoutose 
like the exterior of the sepals, minute, linear-subulate. Sepals linear- 
lanceolate, adpressed-soricoous within. Petals shorter than the sepals, 
oblanceolate, scaly, puberulous externally. Staminal tube and gynophore 
•25 in, long, tlic free part of the filaments more than twice as long ; 
fertile anthor.s about 12 ; staniinodes 5. Ovary fusiform. Style longer 
tlian the stamens, pubescent below ; stigma cylindric. Capsule (fide 
Masters) sliorfcly stalked, ovoid, terete, acute, J‘5 in. long and 1 in. in , 
<liain., covered with flat scaly hairs. Mast, in Hook. lil. FI. Br. Ind i. 
*667 ; P. ohloiiyuiu, Wall. Cat. ilb5. 

Penang ; Jack, Wallich, Curtis. Malacca ; Stolickza, at low eleva- 
tions. 

Til is species does not appear to be a common one. P. Ptumeanum 
has probably been mistaken for it. 

4. P. AOKiioiDKS, Wall. Cat. 1171. A tree 85 to 50 feet high : 
young bi-anehes nrtlier .sleudei’, covered (as are tlu* petiele.s and under 
surfaces of tlie leaves) by a thin felted lajei* of minute white tomentum, 
above wliich is a .superlicial de(*i(luon.s layer of loose stellate rufous hairs, 
Leavfs eoriaceon.s, more or les.s cllij)tic, soinciiines obovaie-elliptic, the 
apex abiiiptly and shortly acuminate, tJie edge often straight at tlie 
sides, sometimes waved, never lobed : the base sub- truncate, often 
cordate, 5 to 7-norved ; iijiper surface (when adult) glabrous : main 
lateral nerves 12 to 15 ])airs, straight, oblique; length 5 to 10 in., 
breadtli 8*25 to 5*5 in., petiole *4 to '5 in. Flowers 15 to 1*75 in. long ; 
solitary, or in 8 to 4-ilowered sub-scssilo axillary cymes ; pedicels *2 in. 
long, eacli with a deeply lobed toinentoso bract ; the buds narrowly 
cylindric, ribbed. Sepals very coriaceous, recurved, longer than the 
petals, linear, acute, scurfy-tomeiitose outside, adprcsscd-pubescciit 
within. Petals membranous, obovale, glabrous in the inner, scurfy on 
the outer, surface. SUimetis as long as the petals or sliorter, the tube 
only *25 in. long: fertile anthers about 15, linear. shorter than 

the stamens, glabrous ; stigma clavate ; ovary densely sericeous, 5- 
anglcd. Capsule woody, oblong, pointed at both ends, angled, glabrous, 

2 to 2*5 in. long. Kiirz in Journ. As. Soc. Beng. 1 873, pt. 62 ; For. 
Flora Bunn. i. 145. P. acerifolmm, Mast, (not of Willd.) in Hook, fll, 

FI. Br. Ind. i. 868, in part. Miq. III. Arch. Ind. 84, in part. 

Andaman Islands; Heifer, No. 568 (Kew Distrib.), Kiirz, King’s 
Collectors. Distrib, Bnrrnali ; Wallich. 
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The nearest ally of this is no doubt P. acerifoUum, Willd., to which 
it has been reduced by I)r. Masters. But (having had living trees of 
both under observation in the Botanic Garden, Calcutta, for many years) 

1 have no hesitation in saying that the two sjiecius are ([uiie distinct. 
P. aceroides has entire, not lobed, leaves ; imicii smaller flowers (less than 

2 in. long) which expand during December and January : wdiile those 
of P. acerifoUum measure *6 in. length and open in March or April. The 
capsule of P. aceroides is moreover only 2 to 2*5 in, long and quite 
glabrous; while that of P. acerifolium is 4 to 6 in. long, witli a rough 
densely stellate tomentose exterior, 

7. Melocuiia, Linn. 

Herbs or undershrubs, more or loss downy. Leares simple. Flowers 
small, clustered or loosely panicled. Sepals 5, connate below. Petals 5, 
spathulato, inarcescent. Stamens 5, opposite to the petals, connate 
below into a tube; anthers extrorse, 2-lohed, loVxis parallel. Ovary 
sessile, S-cclled ; cells opposite the petals, 2-ovuled; stylos 5, free or 
connate at the base. Capsule locnlicidally 5-valvod. Seeds ascending, 
album iiious ; embryo straight, cotyledons flat, radicle next ilio hiliiiri. — 
Distrib. Species about 50, natives of the warmer regions of both 
hemispheres. 

1. M. coRCiiokiirOLlA, Linn sp. 9I?4. A pubescent, bi’aiiching herb 
or undersbrnb. Leaves membranous, variable, broadly ovate, to ovate- 
oblong or lanceolate, acute, seriate or obscurely lobed ; the base rounded, 
ti'uncate or sub-liastate, 5-nerved, often plaittd ; ]ietiolo from '4 to I in. ; 
stipules linear, minute. Flowers *2 in. in diarn., in crowded terminal or 
axillary heads with many villous bracteoles intermixed. Sepals lanceo- 
late, acuminate, ascending. Petals obovatc. Ovary villous ; styles 
glabrous. Capsule pisiform, pubescent, exceeding the calyx. Willd. 
Sp. PI. iii. 604; Roxb. PI. liid. iii. 139; Wall. Cat. 1196, in part; 
Mast, in Hook. FI. Br. Tiid. i. 374. M. truncata, Willd, »S}>. PI. iii. 601. 
M. .mpi7ia^ L. Sp. PI. 944. M. ajfints, Wall. Cat. 1198. M. pauciflora^ 
VVall. Cat. 1199. liiedleia corchorifolia, DO. Prodr. i. 491; W. <fc A. 
Prodr. i, 66; Miq. FI. Ind. Bat, i. pt. 2, 188. B. truncata^ W. & A. 1. c. 
66. R. su-pina, DC. Prodr. i. 401. B. concatenata, DC, Prodr. i. 492. 
Visenia corchorifolia^ Spreng. Sysfc. iii. 30. V. concatenanay Spreng. 
Syst. iii. 30. F. supinay Spreng. Syst. iii. 31. Melochia concatenata^ 
Wall. Cat. 1197. Sida ctmeifolia, Roxb. Hort. Bong. 50, 

In all the provinces, a common weed. Distrib. The Tropics 
generally. . 
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2. M. VEJiUTTNA, Bedd, Fi. Sylvat. t. 5. A largo shrub or small 
tree, all parts pubescent and with many of the hairs stellate. Leaves 
membranous, long-petioled, broadly ovate, acuminate, coarsely and irre- 
gularly seriate ; the base 6 to 7-nervod, rounded or cordate ; 4 to 9 in. 
long, by 3*6 to 8 in, broad : petioles 2*5 to 4'5 in. ; stipules rounded, 
*2f5 in. long. Cymes on peduncles longer than the petioles, much 
branched, spreading, many- flowered, terminal and axillary. Flowers 
•25 in. in diam., pink. Calyx campanulate, with 6 deep broad abruptly 
acuminate teeth. Petals narrowly oblong, longer than the calyx, mem- 
branous. Stamens inserted on a hypogynous disk as are the petals; 
filaments flat. Ovary villous, as are the lower parts of the styles. 
Capsules *3 to ’5 in. long, ovoid-cylindric, apiculate, deeply 5-grooved, 
bristly-tomentose. Seed solitary in each cell, its wing ascending. 
Mast, in Honk. fil. FL* Br. Ind. i. 374 ; Kui’z For. FI. Burm. i. 148. 
Visenia indicay Houtt. Linn. Syst. vi. p. 287, t, 46 ; Miq. PI. Ind. Bat. i. 
pt. 2, p. 189. F. umbeUatay (Houtt.) Bl. Bijdr. 88 ; Wiglit Ic. 509. 
F. Javariicuy Jungh. in Tijdsc. Nat. Gcsch. viii. 302. Qlossospermum 
rfelnthiumy Wall. Cat. 1153. G. ? cordatuniy Wall. Cat. 1155. 

In all the Provinces at low elevations — a tree-weed appearing in 
abandoned fields. Distrib. Malayan Arcliipelago, British India, 
Mauritius. 


8. WAJ/mEUiA, Linn. 

Herbs or iindershmbs. Leaves simple. Stipules linear. Flowers 
small, in dense axillary or terminal clusters. 5, connate below 

into a bell-shaiied tube. Petals 5, oblong-spathulate. Stamens 5, 
tubular below ; anthers 2-lobed, lobes parallel. Standnodes 0. Ovary 
sessile, 1 -celled ; 2-ovulate. Styles 2, distinct, clavate. Capsule 2-valved, 
l-seeded. Seeds ascending, albuminous; embryo straight, cotyledons 
flat. Distrib. About 15 species, one or two of which are weeds in the 
Tropics generally ; the others are Tropical S. American. 

W. INDICA, Linn, sp. 91il, A pubescent uudershimb. Leaves ovate- 
oblong, obtuse, serrate or crenate, the base rounded or cordate; nerves 
5 to 7 pail’s, prominent beneath. Flowers *25 in. in diam., sessile ; bracts 
linear. CahjA'- campanulate, villous, 10-nerved, the mouth with 6 acumi- 
nate teeth. Petals oblanceolato, clawed, longer than the calyx. Capsule 
membranous, pubescent. DC. Prod. i. 493 ; W. ^ A. Prod. i. 67 ; Mast, 
in Hook. fil. FI. Br. Ind. i. 374; Miq. FI. Ind. Bat. i. pt. 2, p. 187 ; 
Wall. Cat. 1194. IF Americana, L. DO. Prod. i. 492, TF. elUptica, 
Cav, Diss. vi. 171 ; Wall. Cat. 1195. 

In all the Provinces : a weed. Distrib, The Tropics generally. 
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9. ASboma, .laeq. 

Trees or shrubs. Leaves cordate, o^^ato-obloiig, seiTulate, sometimes 
angled. opposite tlie leaves, few-flowered. Sepals^, connate 

near the base. Petals 5, purplish, concave below, prolonged above into 
a large spoon-shaped lamina. StaminaUcnp of 5 fertile and as many 
sterile divisions ; fertilo filnnients opposite the petals, Jl-antheriferons ; 
anthers 2-lobed, lobes divergent. Sfanii nodes longer than the fertile 
tilaments, obtuse. Oran/ sessile, pyramidal, o-lobed ; (5olls mauy-ovuled, 
styles 5. Capsule meiiibranous, 5-angloil, r)-wingod, trnueato at the 
apex, septicidally o-valved, valves villous at the edges. Seeds numer- 
ous, albuminous; embryo sti'aight, cotviodons Hat, corda,te, radicle next 
the hilum. — Distrib. 2 or 3 species, natives of Troj)ical Asia. 

1. A, AUGUSTA, Linn. fil. »Suppi. 311. A pubescent large shrub or 
small tree : young branches pal<3. Leaves 5 to 7-norved at the base, 
3*5 to 6 in. long and 3 to 5 in. broad; petiole 175 <o 2'5 in,, the upper 
mucli smaller and ruirrower. Sh'pules linear, deciduous. Floirers 2 in. 
in diam., poduiielos 1*5 in., extra-axillary. Sepals 1 in. long, la-nceolate, 
free to nearly the base. Petals longer than the sepals, imbricate, 
deciduous. Capsule 1*5 to 2 in. in diam., glabrous or nearly so when ripe. 
DC. Prod i. 485; Mast, in Hook. KI. lb*. Ind. i. 375 ; Bl. Bijdr. 85; 
Roxb. Hort. Beiig. 50; FI. Ind. iii. 150; Mi(|. FI. Ind. Bal. i. pt. 2, 183; 
Beddome Flor. Sylvat. Anal. Gen. t, 5; W. A. Prodr. i. 05 ; Wall. 
Cat. 1142. A, aufjulata, Lam. 111. 030. A. Wheelcri, Retz. Obs. v. 27; 
Willd. Sp. PI. iii. 1425. A. fastnostHH, Ga^rtn. Fruet. i. 307, fc. t)4. 

In all the Provinces at low elevations: usually near cultivation. 
Distrih. Malayan Archipelago, Philippines, China, Brit. India. 

The bark yields a stout tibre. 

10. Brio'iTXKKrA, Linu, 

Krect climbing or tonieiitosc shrubs, lierbs, or trees ; sometimes 
prickly. Leaves various. Floivers minute, in axillary or terminal miioli- 
branched, umbellate cymes. Sepals 5, sliglitly counato near iljo base. 
Petals 5, iiuguiculato, concave, inflexed, with 2 sinall lateral Jobes, and 
a long sub- terminal simple linear or narrowly lanceolato appendage. 
Staminal tube with 5 broad truncate or emarginato leetii and, between 
them, five 2-cellcd extroi’se anthers (inont)i entire ini?. CnrHsii'), Ovary 
sessile, 5-cclled, the cells 2-ovnlate. Siyle entire, 5-fid. Capsule glo- 
bose, echinato, septicidaly 5-valved, the cells 1-seeded. Seed ascending, 
exalbuminous : cotyledons folded round the racliolo. Distrib. About 
48 species, mostly tropical American : a few tropical Asiatic and one 
African. 


12 
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Leaves longer than broad, their bases not 
cordate or only minutely so. 

Staminal tube with entire mouth 
Staminal tube with its mouth 5-lobod. 

Leaves quite glabrous. 

Capsulo less than 1 in. in diam., 
covered with glandular bar- 
bed spines 

Capsule more than 1 in. in 
diam., covered with short 
subulate spines ... 

Leaves more or less minutely hispid 
on both surfaces 

„ hispid on the upper, hispid- 
tomentose on the lower, 
surface 

Leaves about as broad as long, deeply cordate 
at the base. 

Leaves glabrous, or glabrescent, not 
lobed 

sparsely pubescent, often 
lobed 


1. B. Ourtisii, 


2. B. uncinata. 

3. B. Maingayi, 

4. jB. elliptica. 


6. B. Jackiana. 


6. B. aspera. 

7. B. Andamanensis, 


1. B. CuKTisir, Oliver in Hook. Ic. PI. t. 1761. A slender woody 
creeper, 10 to 16 feet long: young branches minutely puberulous. 
Leaves linear-lanceolate or oblancoolate- oblong, rarely ovate-oblong, 
acuminate, entire, narrowed to the sub-obtuse, minutely cordate, 5- 
nerved base : lateral nerves numerous, unequal and spreading at various 
angles, reticulations distinct: both surfaces glabrous, the lower with 
tufts of stellate hairs in the axils of the leaves ; length 2*5 to 7 in., 
breadth ‘5 to 2 in. ; petiole ‘25 in., pubescent. Cymes iu axillary fascicles 
of 2 to 4, slender, 3 to 7-flowered, puberulous ; peduncles about 1 in, 
long : flowerpedicels *25 in. Flowers ’45 in. in diam., buds conical. Calyx 
deeply S-partite, the segments ovate-lanceolate, acuminate. Petals strap, 
shaped with 2 rather broad indexed lateral lobes, and a long cylindric 
curved sub-terminal appendage, about as long as the sepals. Capsule 
globular, about 1 in. in diam., veined, pubescent, and armed with 
numerous straight smooth bristles. 

Penang, Curtis, Nos, 817 and 1166; Perak, common at low eleva- 
tions. 

This is closely allied to the Bornean B. lancifoUa, Hook. fil. The 
leaves vary a good deal iu shape, the most prevalent form in the Perak 
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specimens being linear-lanceolaie'!. The Penang specimens are, on the 
other hand, as figured by Professor Oliver, oval-oblong. 

2. B. UNCiNATA, Mast, ill Hook. fil. FI. Br. lud. i. 377. A woody 
climber : young branches at first scurfy and hispid, but very soon gla- 
brous. Leaves sub-coriaceous, elliptic-oblong; gradually tapering in the 
upper third to the acuminate apex, entire, the base slightly cuneate, 
3-nerved ; both surfaces glabrous and shining, nerves 9 or 10 pairs, 
spreading, thin but prominent beneath: length 9 to 11 in., breadth 3 
in,, petiole nearly 3 in., thickened at the apex, glabrous. Sepals lan- 
ceolate, spreading, hispid. Fruiting peduncles (fide Masters) “ half the 
length of the leaves. Capsule depi'ossed-spheroidal, the size of a hazel- 
nut, covered with hooked gland-tipped barbed hispid spines, 3-coired.’' 

Malacca, Maingay, Ho. 242 (Kew Distrib.). 

I have seen only Maingay’s Malacca specimens. 

3. B. Maingayi, Mast, in Hook. fil. PI. Br. Ind. i. 377. A woody 
climber: young branches glabrous. Leaves sub-coriaceous, elliptic to 
elliptic-oblong, shortly bluntly and rather abruptly acuminate, entire ; 
the base rounded with 3 bold and 2 minute nerves : both surfaces quite 
glabrous ; lateral nerves about 2 or 3 pairs, prominent beneatli as are 
the reticulations ; length 7 or 8 in., breadth 3 to 8-5 in. ; petioles 1*2 in., 
thickened towai’ds the apex, glabrous. Umbels in axillary fascicles of 
6 or 8, their peduncles about 1 in. long, slender, glabrescent; pedicels 
*25 in. Sepals *25 in. long, ovate-lanceolate, “ Petals shorter than the 
sepals, with a long linear appendage. Staminodes erect, oblong, obtuse, 
bifid. Style as long as the ovary. Fruiting peduncle as long as the 
petiole. Capsule globose, 1'25 in. in diarn., obscurely 5-lobod, studded 
with short subulate prickles,” 

Malacca; Griflitli, Maingay. 

Of this species I have seen no good specimens in flower or fruit, 
and the above account of these parts is taken from Masters' descrip- 
tion. 


4. B. ELLii^iCA, Mast, in Hook. fil. PI. Br. Tad. i. 377. A woody 
climber; young branches rainutedy rust 3 '-toraentosc. Leaves broadly 
elliptic, abruptly and shortly acuminate, entire; the base 6-rierved, 
rounded or minutely cordate ; upper surface minutely scabrid-hispid, 
the midrib and nerves hispid- tomentose ; lower minutely pubescent 
on the veins, the midrib and longer nerves tomentose : lateral nerves 
3 pairs, oblique, curving, prominent beneath as are the secondary nerves 
and reticulations; length 5*5 to 7*7 in., breadth 3*5 to 4*75 in., petiole 
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2 to 3 in., tomentose. Umhels pednncnlate, solitary or in fascicles of 5 or 
6, axillary, few-flowered, stellate-tomentose : peduncles ‘5 to 1 in.; 
pedicels *1 to *25 in., both slender. Buds *l in. in diam. Sepals ovate, 
acute. Petals rounded, with long cylindric inflexed apices longer than 
the sepals. FniU unknown. 

Malacca, Maiiigiiy : No. 241 (Kew Distrib.). Perak ; Scorteebini. 

Kvidently a rare s 2 :)eoics; for I have seen, besides Maingay’s, only 
Scortechini’s solitary specimen. 

5. B. Jack\\na, Wall, in Roxb. FI. Tnd. (cd Carey) ii. 386. A 
. stout woody creeper, the young branches vvitli densely minute ferrugi- 
nous toruentnrn some of which is stellate. Leaves narrowly or broadly 
elliptic, aouTninatc, entire; the base boldly 3-iierved, rounded, sometimes 
sliglitly cordate, rarely acute ; ujipor surface sparsely and shortly hispid ; 
under surface rufous, hispid-tomeatose especially on midrib and nerves, 
many of the liairs on both surfaces stellate ; lateral neiwes 3 or 4 pairs, 
curved, spreading; length 3 o to 6 in., brondth 2 to 3 75 in. ; petiole *4 
to 1 in. tomentose. Umhels pedunculate, solitaiy or in groui)s of 3 or 4 
from the loaf -axils, few- flowered, tomentose : peduncles *25 to 1 in. 
long; pediccds about '35, slender. Sepals linear-subulate, spreading, 
hispid, about ‘4 in. long. Pfitth SRl)-rotiuid, lohed, eacli with a single 
long cylindric torrninal appendage as long jis the soirds. Capsule glo- 
bose, slightly o-fuj*rowod, I iu. in diani., black, glabrescent, armed with 
many straight spines. Seeds oblong, black. Mast, in Hook. fil. FI. Br. 
Iml. i. 37(> ; Wall. Cat. 1147. 

Penang, Poiak and Singapore ; at low elevations. 

6. B. ASPEKA, Colobr. in Roxb. FL Ind. (od. Carey), ii. 383. A 
powerful woody climber often with a tice-liko stem ; young branches 
glaucous, minutely ajid docidnonsly 2 >ubcscijut. Leaves sub-orhioular 
or ovatc-orbicular, .slundly acumiiiale. evtire, the bnso cordate, 5 to 7- 
nervod ; upper surface glabrous, shining; the lower glabvo.scent, the 
nnMrib ;nid inu-ves puljerulons ; lateral nerve.s 4 to G judrs, prominent 
beiioalli as are llio stout transverse veins ; length 4 0 to 7 o in., breadth 
about the same: petiole 2 io 5 in., glaucous-pnlieseent at first, afterwards 
glabroms. Oijincs axillary, solitary or fasciculate, pedunculate, much 
branched, many-tiowered, j)Libe.scent to tomentose, 3 or 4 in. long : 
ultimate pedicels *5 in. long, sleiulor. Sepals lanceolate, acute, spreading, 
*15 in. long, pubernlou.s externally. Petals cuneate, shorter than the 
sej)als, 3-lobed, the middle lobe liueav-lancoolate, reflexed. Staminodes 
truncate. Ovary glol3iilai*, scabrid. Capsules globular, 1*5 to 2 in. 
ill diam., slightly depressed, pubesoeui when young, glabrous when ripe, 
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armed with many long, nearly istraight, sharp spines. Seeds oblong, 
•5 in. or more long. Wall Cat, 11 14 ; Mast, in Hook. fil. FI. Br. Ind. 
i. 377 ; Kur/i For. FI. Bnrm. i. 151 ; Pierre FI. Forest. Coeh-Chine, t. 
20(5, figs, 1 to 8. B. [frandijolia^ DO. Prodr. i. 48(5, B, nepdJensis^ 
Turcz. in Ball, Mose, 1858, 207. 

Andaman Islands, Distrib. Brit. India, China, Cochin-China. 

7. B. Andamaxensis, Kiirz in Jonrn. As. Soc. Bengal, 1871, ii. 47. 
A woody climber: yoang branches scaberalous. Leaves sub- orbicular, 
crenate and palmately 3 to o-lobed, the lobes aciiiniuate ; or ovate- 
rotund, M-cuminato and irregularly serrate-crenato and not lobed ; the 
base alvv a}' s deeply cordate, 5 to 7-nerved ; lateral nerves about 5 pairs, 
opposite, prominent beneath as arc the midrib and straight transverse 
veins; both surfaces sparsely pubescent at first, but afterwards glabrous. 
Cymes umbellate, 2 or 3 times branched, spreading, many-flowered, 
solitary, or 2 or 8 in a fascicle, axillary : the <Jommon peduncle stout, 
•6 to *75 in. long; socondury peduncles about the same length, tertiary 
half as long: flower- pedicels '15 in., all slender and slightly pubescent. 
Sepals ovate acuminate or deltoid, puboriilous externally. Petals with 
2 obscure lateral IoIjos, and a long lanceolate in flexed middle lobe. 
Staminodes truncate. Capsule globose, less tliau 1 in. in diniii , glaucous 
when young, armed with a few unequal, rather short, smooth, stiff spines. 
Kurz iu Floia, 1871, ]>. 277; For. FI. Br. Burm. i. 152 ; Mast, in Hook, 
til. FI. Br. lud. i. 377; Pierre FI. Forest. Cocli-Cliinc, t. 207. figs. 1 to 9.. 

Andaman Islands. Distrib. Burmah, Siam, Cochin-Cliina. 

11. CO.MMEUSOXIA, Foisk. 

Trees or shrubs. Leaves simple, oblicpie. Inliore.se one c cymoso, 
terminal or axillaiy or lojif opposed. CaJy.v o-cloft. Petals 5, concave 
at the base, prolonged into \i long strap-shaped appendage at the apex. 
Fertile stamens 5, opposite the petals; antliors suhglobose, 2-cellGd, 
cells diverging ; staminodes 5, opposite to the sepals, lanceolate. Carpels 
5, opposite to the sepals, coniiato ; styles coniuiito ; ovules 2-6. Capsule 
loculicidally 5-valved, covered with bristly liairs. Seeds nscoiidiiig, 
albuminoLis, stropliit)lato ; cotyledons flat, radicle next the biliim. 
Distrib. A genus of about 8 species, some of wliich are natives of the 
Malay peninsula and Archipelago, others of Australia. 

C. PLATYPHYLLA, Aiidr. Bot. Rcp. t. 003 (note). A low tree; young 
branches softly rusty- tomentosc. Leaves membranous, inequilateral, 
ovate-acuminate, irregularly dentate-seri’ato ; the base more or less 
coi'date, one side sub-auriculate, upper surhicc sparsely and minutely 
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stellate-hairy, lower softly hoary tomentose : length 5 to 8 in., breadth 
3 to 45 in., petioles *2 to *3 in.; stipules shorter than the petioles, 
scarious, lobed. Cymes corymbose, much shorter than the leaves, 
spreading, much branched, tomentose. Flowers *2 or *25 in. in diam 
Calyx pubescent, cut nearly to the base into 5 ovate-lanceolate lobes. 
Petals as long as the sepals but much narrower, concave at the base ; the 
terminal appendage elongate, narrowly oblong, its edges indexed. 
Stamens 5, the anthers broad, extrorse. Staminodes 5, lanceolate, spread- 
ing, refiexed, shorter than the petals. Ovary 5-celled. * Capsule globose, 
*4 or *5 in. in diam., densely covered with long soft, flexuose, pubescent 
bristles. Mast, in Hook. fil. FI. Br. Ind. i, 378. C. Javensis^ G. Don. 
Gen. Syst. i. 523 ; Hassk. PI. Jav. Ear. 312. C. echinata^ Blume Bijdr. 
86; Wall. Oat. 1143; Andr. Bot. Rep. t. 519, not'of Forst. 0. echinata^ 
var. /?. Miq. FI. Ind. Bat. i. pt. 2, 182. Buettneria liypoleuca^ Turoz. in 
Mosc. Bull. 1858, 207. 

In all the provinces except the Andamans and Nicobars. Distrib. 
Malayan Archipelago, Philippines. 

12. Leptontchia, Turez. 

Shmbs or trees. Leaves simple, entire. Flotim's in small axillary 
cymes. Sepals 5, valvate, united near the bnse. Petals 5, valvate, short, 
orbicular, concave. Andrcecium tubular below, filamentiferous above, 
filaments S-seriate, outer series of 5 to 10 ligulato staminodes opposite the 
petals, middle of 10 fertile stamens also opposite the petals, innermost 
of 5 very short fieshy subulate staminodes opposite the sepals ; anthers 
linear-oblong, introrse, dehiscing at the sides longitudinally. Ovary 
sessile, 8-4-ceIlod ; placentas axilo ; styles connate, stigmas capitellate ; 
ovules many in each cell, anatropous. Capsule 2-3-celled, or by abortion 
1-cclled, dehiscing septicidally or loculicidally, or both simultaneously 
or irregularly. Seeds black, with a fleshy yellowish arilliis ; albumen 
fleshy, cotyledons foliaceous, radicle superior. Distrib. three or four 
species — Indo Malayan and Tropical African. 

L. OLABUA, Tnrez. in Mosc. Bull, for 1858, p. 222. A ti'ce : the 
young branches glabrous. Leaves ovate-oblong or oblong-lanceolato, 
rather abruptly acuminate, tlio base slightly narrowed or rounded, 3- 
nerved ; both surfaces glabrous, shining ; main nerves 4 to 7 pairs, thin : 
length 4 to 8 in., breadth 1*0 to 3 in. ; petiolo *4 to *5 in., glabrous. 
Flowers *25 in. in diam. ; the buds oblong, obtuse, 5-ridged. Sepals 
ovate-lanceolate or oblong, rather obtuse, spreading, pubescent on both 
surfaces, not veined. Petals about one-fourth tho size of tho sepals, 
broad, truncate, villous. Stamens 10, in five pbahiuges of two each, 
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nearly as long as the sepals. Staminodes 10 to 20, glabrous, the outer 5 to 15 
shorter than, or as long as, the stamens, filiform; the inner invariably 5, 
short, subulate, intovnal to, and alternating with, the phalanges of stamens. 
Ooary broadly obovate, obtuse, obscurely 4-grooved, with a few scattered 
hairs near the apex, 4-oelled. Style cyliudric, tapering, with sparse 
spreading hairs. Capsule coriaceous, depressed-obovoid, pale greyish, 
•6 in. long, rugose ; within shining pale and wrinkled. Seed solitary, 
oblong, black, less than half covered by a thin arillus proceeding from 
its side. Mast, in Hook. fil. FI. Br. Ind. i. 379 ; Kurz For. FI. Burm. 

i, 150; Ottdom. in Compt. Hend. Ac. Roy. Sc. Amsterd. 2 Ser., 11, 8, 
cum ic; Walp. Ann. vii. 449. Greta ia ? catidata. Wall. Cat. 1099. L, 
heterocUta^ Kurz For. FI. Burm. i. 150. O. heterocUta^ Boxb. FI. Ind. 

ii. 590. BinnindyJcia trichostylis, Kurz in Nat. Tijdsc. Ned. Ind., Ser. 
3, iii. 164. Turrma trichostylis, Miq. FI. Ind. Bat. Suppl. 502. 

Malacca, Penang, Perak, Andamans ; at low elevations. Distrib. 
Malayan Archipelago, Burma. 

Var. Mastersiana, young branches, midribs and petioles of leaves 
puberulous; flowers *5 in. in diam., the buds pointed; sepals 3-voined: 
outer staminodes varying from 5 to 15, often pubescent in the upper 
half : ovary oblong-ovoid, villous, 3-celIed : stylo glabrous : capsule 
black. L. acuminafUf Mast, in Hook. fil. FJ. Br. Ind. i. 379. 

Malacca and Perak. Distrib. Sumatra, Borneo, Burmab. 

This shrub or small tree i.s common, and I have thus had the 
advantage of being able to examine a large number of flowers. The 
result of my examination of these is that, whereas the inner staminodes 
are invariably 5 in number, the outer series varies in number in the 
most perplexing waj^ from 5 to 15. Where there are 10, they are always 
ari’angod in pairs united at the base : and where there are 15, they are 
arranged in threes united at the base. The proper view to take of these 
staminodes is I believe therefore that they are single organs, but some- 
times deeply cleft into 2 or 3 linear and equal segments. On this ac- 
count, and also on account of the similarity of the other organs, I am 
induced to think that there is but one species of Leptonychia and that 
Masters* species acuminata and Beddome*s JO. inoacurroides are merely 
forms of the species on which Tnrezaninow originally founded the genus. 

Order XIX. TILIACE^. 

Trees, shrubs or herbs. Leaves alternate, rarely opposite, simple or 
lobed. Stipules free, usually caducous. Flowers usually cymoso, or in 
cymose panicles, or racemose. Flowers regular, hermaphrodite, rarely 
unisexual. Sepals 3-5, free or connate, valvate. Petals as many ^s the 
sepals, rarely absent, imbricate or valvate. Stamens numerous, rarely 
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definite, usually springing from a prolonged or dilated torus, free or 
sometimes 5-adelphoas, filaments filiform ; anthers 2-celled. Ovary free, 
2-lO'Celled ; styjes columnar, or divided into as many divisions as there 
are cells to the ovary, stigmas usually distiuot, I'ai eiy confluent or sessile. 
Ovules attaohod to the inner angle of the colls of tho ovary ; if few in 
number, often pendulous from tho apex or ascending from the base ; if 
more numerous, disposed in 2 or more ranks, aiiatropous ; raphe ventral 
or lateral. Fruit fleshy or dry, dchiscout or indchiscent, 2-10 or by 
abortion l-celled (cells sometimes divided by false partitions) ; carpels 
separable or always united. Seeds 1 or many, ascending, pendulous or 
transverse, with no aril his ; testa leathery or crustaceous or pilose; al- 
bumen fleshy, abundant or scanty, rarely wanting ; embryo straight or 
slightly curved, cotyledons leafy, rarely fleshy, radicle next the hilum.— 
Distrib. about 370 .species; most abundant in the tropics of either 
hemisphere. 

Series A, llolopetala/. Petals glabrous or rarely downy, coloured, thin, 
unguiculate, entire or nearly so, imbricate or twisted in the bud. 
Anthers globose or oblong, opening by slits. 

Tribe I. Broiimlfnciem. Sepals combiiiod below 
into a cup. Anthers globose, colls ulti- 
mately confluent at the top. 

* Stam/modes 5. 

Carpels distinct, 2-valvcd 
Carpels combined, indchiscent, winged 
Stammodes 0. 

Stamens on a raised torus 
Stamens on a contracted torus ... 

Tribe II. Grewiem. Sejials distinct. Petals 
glandular at the base. Stamens springing 
from the apex of a raised toru.s. 

Fruit drupaceous, not prickly ... 

Fruit dry indohiscent or 3-5 cocoons, prickly 
Tribe III. TiUcee, Sepals distinct : petals not 
glandular. Stamens springing from a 
contracted torus. 

Herbs or undcrshriibs with 3 or 5-cellod 
capsules: seeds without hairs 
Trees with 2-celled cap.sule.s; seeds with 
marginal hairs 

Series B. lleteropetalm. Petals usually incised, rarely entire or ab.sent, 
induplicate or imbricate not twisted: anthers linear, opening 
" by a terminal pore often with an apical awn or tuft of hairs. 
Stamen.s on a raised torus ; fruit drupaceous 9. Blceocarpus, 


1. Brotonlowia. 

2. Pentace, 

3. Schov tenia. 

4. Berry a. 


5. Grewia, 

6. Trimnfetta. 


7. Cor chorus, 

8. Trichospermum, 
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1. Brownlowia, Boxb. 

Trees. Pubescence stellate or scaly. Leaves entire, S-S-nerved* 
feather- veined. Flowers numerous, small, in large terminal or axillaxy 
panicles. Calyx bcll-sliaped, irregularly 3-5-fid. Petals 5, without 
glands. Stamens many, free, springing from a raised torus. Staminodes 
5, within the stamens, opposite the petals and petaloid. Anthers sub- 
globose. Ovaries 6, each 2-ovulate ; styles awl-shapod, slightly coherent ; 
ovules ascending. Carpels ultimately free, 2-valved, 1-seeded. Albumen 
0 ; cotyledons thick, fleshy. — Distrib. Nine species confined to Tropical 
Asia. 

Leaves not peltate. 

Leaves lanceolate ... ... I, P, lanceolata* 

„ broadly elliptic to elliptic-rotund 2. B. Kleinhovioidca, 

Leaves peltate. 

Leaves minutely hairy beneath ... Z. B. ScortccMnii. 

„ glabrous on both surfaces ... 4. J&. macrophylla. 

1. Brownlowia lancrolata, Benth. in Journ. Linn. Soc. V. Suppl. 
ii. 57. A tree 25 to 30 feet high; young branches pale when dry, sub- 
lepidote. Leaves thinly coriaceous, lanceolate or oblong-lanceolate, 
acuminate, the base obtuse; upper surface when adult glabrous, shining, 
the lower covered by a douse layer of minute whitish yellow sliiuiiig 
scales: main nerves 6 to 8 pairs (1 pair of them basal), not prominent: 
length 4'5 to 6 in., breadth 1’5 to 1*75 in., petiole *25 to *4 in. Panicles 
axillary or terminal, 1 to 3 in. long, and less than 1 in. across, few- 
flowered. Flotvers '26 in. long, their pedicels about as long. Calyx 
*2 in. long, scaly like the pedicel, its lobes lanceolate. Petals longer 
than the calyx, oblong, blunt, slightly narrowed to the shortly unguicu- 
late base, glabrous. Anther-cells sub- divaricate, sub-confluent when 
adult. Ovary deeply 3 to 6-lobed, pubescent, the cells 2-ovulod. Ripe 
carpels distinct, sub-globose, truncate, compressed on their inner sur- 
faces, minutely lepidote and pubescent, *5 in. in diara. Seed solitary, 
with thin testa and largo sub-hemispherio cotyledons. Hook. fil. FI. 
Br. Ind. i. 381 : Kurz For. Flora Burm. 154. 

Malacca, Griffith. Distrib. Burmah and Bengal ; in tidal forests 
and mangrove swamps. 

The young parts are covered with rusty or pale brown scales, but 
the adult branchlets leaves and flowers are as above described. 

2. Brownlowia Kleinhovioidea, King, n. sp. A tree 40 to 60 feet 

: young branches rather slender, covered with a dense thin layer of 
13 
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minute pale brown hair. Leaves thinly coriaceous, broadly ellipitic to 
elliptic-rotund, slightly narrowed to the obtuse apex, very little narrow- 
ed to the more or less cordate base : upper surface glabrous, very sparse- 
ly lepidoto, the lower covered with a thin layer of very minute pale 
hair ; basal nerves 4 or 6 (two of them small) ; main lateral nerves 3 
pairs ; transverse secondary nerves distinct : length 5 to 7 ioi, breadth 
3*5 to 4*5 in. ; petiole 2*6 to 3 in., thickened towards the apex, pubescent 
like the under surfaces of the leaves. Panicles mostly terminal, rarely 
axillary, 9 to 15 in. long (the axillary ones much smaller) the branches 
rather few, spreading little, the flowers rather closely clustered on the 
branchlets. Flowers ’25 in. long, on pedicels about half as long. 
Calyx widely campanulate, cut for a third of its l^ugth into 5 acute 
triangular teeth, minutely tomentose externally, glabrous inside. 
Petals longer than the calyx, oblong, very obtuse, slightly narrowed 
but thickened towards the rather long basal claw. Staminodes linear, 
flat, about as long as the filaments. Ovaries 8 to 5, sub-globose, lateral- 
ly compressed, pubescent. Styles subulate, a little longer than tho 
stamens, slightly coherent. Fruit unknown. 

On Gunong Bubu in Perak, at elevations of 600 to 1000 feet ; 
King’s Collector. 

A species with leaves not unliko these of Kleinhovia hospita : in 
many respects closely allied to 5. elaia, but with much smaller flowers. 

3. Brownlowia ScoRTECHiNri, n. sp., King. A small slender tree : 
young branches stout, pale, sparsely lenticclliite, pubescent at first but 
soon glabrous. Leaves coriaceous, ovate-elliptic, peltate, slightly nar- 
rowed to the acute or sub-acute apex ; the edges sub- undulate ; very 
little narrowed to the rounded, or sometimes sub-emarginate, base ; 
upper surface glabrrms ; the lower pale from a thin continuous layer of 
very minute hairs ; petiole attached 2*5 to 3 in. above the base, nerves 
radiating from it about 9, lateral nerves from the midrib about 4 pairs ; 
all leather prominent beneath, as are the ti'ansverse secondary nerves : 
length 10 to 15 in., breadth 5*5 to 7 in., petiole 7 to 9 in. long, thickened 
at both ends. Panicle terminal, 6 to 12 in. long and about 6 in. broad, 
or sometimes small narrow panicles in terminal clusters of 6 to 10 : 
branches spreading, compressed, puberulous ; bracteoles ovate, fugaceous ; 
pedicels, stout, *15 in. long in the bud but lengthening as the flower ex- 
pands, puberulous. Flowers *6 in. long, crowded. Calyx narrowly cam- 
pauulatc ; its teeth half as long as tho tube, lanceolate, sub-acute, tomen- 
tose-lepidote externally. Petals longer than the calyx, narrowly ob- 
ovate, much narrowed to the clawed base. Staminodes linear, about as 
long as the filaments. Ovaries 5, ovoid, compressed, stellate-pubescent* 
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Styles slightly longer than the stamens, subulate, bent at the apex. 
Fruit unklfbwn. 

Perak ; Scortechini, No. 1918. 

Collected only once by the late Fr. Scortechini and referred by him 
to B, elata, Boxb, The species is, however, quite distinct from B, elnta ; 
and also from B, peltata, which it more resembles in its leaves. 

4. Bbownlowia macropuylla, King n, sp. A tree 30 to 40 feet 
high: young branohes very stout, deciduously ruFous-puberulous. 
Leaves very coriaceous, rotund, those on the older branches elliptic, the 
apex rounded or very slightly and shortly apiculate, the edges sub- 
undulate, the base broad, emarginate or slightly cordate, both surfaces 
glabrous ; main nerves 7 to 9 basal and about 2 pairs lateral, |)rominent 
on both surfaces, secondary nerves ti*aiisvei:se and very distinct : length 
of the rotund leaves 11 to 17 in., breadth 10 to 14: of the elliptic, 
length 6 to 10 in., breadth 3*5 to 5*5 in. : petiole 2*25 to 4*5 in., thickened 
at both cuds. Panicle terminal, almost as long as the leaves, its 
branches numerous, compressed, grooved, spreading, scurfy and rusty- 
pubescent: bracts few, linear-lanceolate, nearly 1 in. long^ persistent. 
Floioers *65 in. long : their peduncles shorter than the calyx, stout, 
deeply grooved. Calyx rather 'widely cylindric-campaiiulato, its teeth 
about half as long as the tube, acute, triangular, riisty-tomentoso and 
scurfy externally. Petals oblong, obtuse, very little narrowed to the 
base and without any very distinct claw. Ovaries 3 to 5, narrowly 
ovoid, compressed, vertically ridged, lepidotc as are the conjoined styles. 
Fruit sub-globose, much compressed, covered with a layer of very 
minute pale hairs, *75 in. in cliam. 

Perak, at low elevations and in moist ground j Scortechini, Wray, 
King’s Collector, 


2 Pentacb, Hassk. 

Trees. Herbaceous portions sometimes pubescent or scaly, ulti- 
mately glabrous. Leaves entire, leathery, the lower surface (except in 
one species) pale from a thin layer of minute ad pressed scaly hair. 
Flowers numerous, small, in terminal panicles. Calyx bell-shaped, 
usually 5-fid. Petals 5, membranous, glabrous, longer than the calyx, 
glandless. Stamens numerous, on a slightly raised torus, usually penta- 
delphous, Staminodes 5, opposite the sepals. Anthers subgloboso ; 
pollen globose, 3-pored. Ovary 5-cellcd, cells 2-ovuled ; ovule pendu- 
lous, raphe next the placenta. Styles united, rarely free. Fruit dry, 
indehiscent, 3- 10-winged, l-cellcd, 1-seedcd by abortion. Seed solitary, 
albuminous. — Distrib. About 15 species, all Mala^’an. 
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Leaves with pinnate nervation. ^ 

Ovary 3-ridged... ... ... 1. P- trij^era. 

Ovary 5-ridged. 

Leaves with 6 or 7 pairs of nerves.#. 2. P. Hooherinna. 

,, „ 3 or 4 „ ... 3. P. Kunstleri. 

Ovary 10-ridge d ... ... 4. P, perakensis.. 

Leaves boldly 5-nerved at the base, lateral 
nerves from the central nerve (midrib) 

.3 pairs ; 7 to 14 in. long ; ovary 5-ridged... 6. P. macrophylla. 

Leaves boldly 8-ncrved at the base; the 
central nerve (midrib) with 1 or 2 pairs of 
lateral nerves : rarely more than 7 in. long. 

Ovary not visibly ridged ... ... 6. P.florihunda. 

Ovary 8 or 9-ridged. 

Styles quite confluent 7. P. Curttsii. 

„ free. . ... ... S. P. eximia. 

Ovary 10-ridged. 

Leaves glabrous on both surfaces ... 9. P. Scortechinii, 

„ with a dense layer of minute 
adpressed hair on the under 
surface ... ... 10. P. Griffilhii, 

Leaves boldly 3-iiervod at the base, the 
central nerve (midrib) without lateral 
nerves, only 3 or 4 in. long ; ovary 5-ridged 11. P. strychnoidea, 

1. Pbntacb triptera. Mast, in Hook. fil. FI. Br. Ind. i. 382. A 
large tree : young branches pubescent, speedily becoming glabrous, 
their bark dark-coloured. Leaves ovate to ovate-rotund, sometimes 
ovate-oblong, sub-acute or shortly and bluntly acuminate, the margins 
undulate, the base rounded ; upper surface glabrous, the lower pale, 
minutely scaly ; basal nerves one or tw’-o pairs ; lateral 5 to 7 pairs, as- 
cending, straight ; length 4 to 5 in., breadth 2 to 2*75 in. ; petiole -6 to 
1-2 ill. thickened towards the apex, pubescent. Panioles terminal and 
axillary, G to 8 in. long, with short many-flowered branches minutely 
and softly stcllate-tomentose. Fhnvers nearly -2 in. long, on pedicels 
shorter than the calyx. Calyx with 5 lanceolate teeth, tomentose outside. 
Petals spathulate-oblong, obtuse. Stamens 5-del phous, longer than the 
stylo. Staminodes subulate, shorter than the stamens. Ovary densely 
tomentose, shortly 3-winged. Style filiform, glabrous, bent at the 
apex. Fruit oblong, narrow, *6 in. long, with 3 spreading membranous 
rounded wings *5 in. broad. 
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Malacca ; Griffith, Maingay. Perak : Scortechini. 

This approaches the Javan P. polyantha, Hassk., which has, however, 
larger flowers with a shallower calyx with longer teeth, a shorter style, 
and a 5*lobed ovary. 

2. Pentace Hookeriana, n. sp.. King. A tree 30 to 40 feet high : 
young branches cinereous, glabrous. Leaves elliptic-oblong, slightly 
obovato, acute, the base narrowed and slightly unequal ; upper surface 
glabrous, the lower dull ; lateral main nerves about 6 pairs (one of the 
pairs basal), prominent on both surfaces; the intermediate nerves, 
transverse veins and reticulations prominent only on the lower : length 
5 to 7’5 in.; breadth 2 to 2*75 iu. ; petiole *25 in., stout. Panicles 
terminal and in the axils of the upper leaves, 2*6 to 5 in. long, the 
branches spreading, everywhere scurfy-tomentoso. Floiocrs rather 
crowded, *2 in. long, on pedicels shorter than the calj^x. Calyx cam- 
panulate, cut half-way down into 3 or 4 broadly triangular sub-acute 
spreading teeth, scaly and minutely tomentose outside. Petals narrow- 
ly obovate. Stamens 15 in 5 bundles of 3 each, very much shorter 
than the petals, Stamiuodes thick, orbicular, embracing the ovary. 
Ovary depressed-globose, densely pubescent, obscurely 5-lobed, 5.celled. 
Styles 5, free, .shorter than tlio ovary. Fruit unknow'ii. 

Perak, on the banks of the Kinta river : King’s Collector, Ko. 815. 

3. Pentace Kunstlbri, n. sp., King. A tree 30 to 40 feet high : 
young branches slender, dark-coloured, glabrous. Leaves broadly ovate, 
with an abrupt short broad blunt acumen, the base rounded : upper 
surface shining, glabrous, the lower dull ; lateral nerves 3 or 4 pairs, 
curved, prominent beneath ; sometimes a pair of short slender sub- 
marginal nerves at the base : length 4 5 to 6 in., breadth 2’5 to 3 5 in. ; 
petiole *75 to 1 in., stout, thickened at the apex. Panicles terminal, 3*5 
to 6 in. long, puberulous, much-branched. Floivers numerous, *15 in. 
long, the pedicels sliglitly shorter. Calyx tubular-campannlato, minutely 
stellate- hairy and lepidote outside ; the teeth triangular, acute, erect. 
Petals spathulate with a very long claw. Stamens in 5 bundles. 
Stamiuodes linear-lanceolate, as long as the filaments. Ovary depressed- 
globose, with 5 blunt angles, lepidote and pubescent, 5-(;elled. Style 
straight, glabrous. Fruit unknown. 

Perak, at a very low elevation; King’s Collector, No. 6871. 

4. Pentace Perakensis, n. sp., King. A tree 30 to 40 feet high ; 
young branches cinereous, glabrous. Leaves ovate-elliptic, slightly 
oblique, bluntly acuminate, the base rounded or sub-ciiiieate : upper 
surface shining, glabrous: the lower dull; lateral nerves about 5 pairs, 
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ascending, curved ; length 5 to 6 in., breadth 2*5 to 3 in. ; petiole *75 to 
1 in., stout, and thickened at the apex. Panicles terminal, 4 to 5 iii. 
long and less than 2 in. wide, little branched and few-flowered. 
Flowers about *1 in, long, their pedicels about as long. Calyx rotate, 
minutely lepidote outside ; the teeth triangular, spreading. Petals ovate, 
narrowed to a short claw. Stamens about 30, 5-delphous. Staminodes 
lanceolate, as long as the filaments. Ovary globose, slightly pointed, 
10-ridged, slightly hairy, 5-celled. Style about as long as the ovary, 
cylindvio. Stigma terminal, small. Fruit unknown. 

Perak, King’s Collectox’, No. 3428. 

5. Pentace macrophylla, n. sp.. King. A tree usually from 20 
to 30 feet high, but occasionally as much as 50 feet. Young branches 
rather slender, pale brown, glabrous. Leaves large, ovate-elliptic to 
almost rotund, the apex very shortly and abruptly blunt-acuminate, the 
base rounded : upper surface glabrous ; the lower dull ; basal nerves 
2 pairs, the upper branched on one side ; lateral nerves from the midrib 
2 to 3 pairs, all ascending and little curved, prominent beneath ; length 
7 to 14 in., breadth 5 to 12 in. ; petiole 2*5 to 3 in., stout. Panicles 
terminal and axillary, 6 to 15 in. long, lax, spreading, minutely yellow- 
ish-pubescent and scurfy. Flowers *15 in. long and *2 in. in diam., on 
pedicels about as long as the calyx. Galyv almost rotate, cut for two- 
thirds of its length into 5 lanceolate acute teeth, minutely yellowish- 
tomentose outside. Petals ohlanceolate, obtuse. Staminodes linear, as 
long as the stamens. Stamens in 5 bundles of about 15 each. Ovary 
ovoid, scaly and pubescent, obtusely 5-angled. Style rather shorter 
than the stamens, eylindric, pointed. Fruit *75 in. long with 10 radiat- 
ing semi-elliptic striate sparsely scaly wings each 'd- in. wide. 

Perak at elevations up to 500 feet ; King’s Collector, Scortechiui, 
Wray : common. 

Distinguished from all the other known species by the large size of 
its leaves. 

6. Pentace floribunda, n. sp., King. A tree 40 to 70 feet high : 
young branches slender, sparsely stellate-puberulous, the bark dark- 
coloured. Leaves ollipHc-oblong to elliptic-rotund, the apex shortly and 
rather abruptly apiculate ; the base rounded or slightly narrowed ; upper 
surface glabrous, lower cinereous and with some scattered pubescence; 
basal nerves 2 pairs, one of them branching on one side : lateral nerves 
2 or 3 pair 9 , all ascending and all rather prominent ; transverse veins 
not prominent; length 5 to 6*5 in., breadth 2*5 to 3*75 in., petiole 1 to 2 
ill., thickened towards the apex. Panicles towards the apices of the 
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bi*anches, axillary and terminal, stellate-pubescent, slender, spreading^, 
many-branohed. Flowers very numerous, •! in. long, the pedicels 
slender and rather longer. Calym when expanded I'otate, cut half way 
down into triangular very acute or acuminate spreading teeth, densely 
slellate-tomentose outside. Petals broadly oblanceolate, obtuse, narrow- 
ed to the base. Stamens 5-delphous. Staminodes apparently absent* 
Ovary globose, densely tomentoae, not visibly ridged, 5-celled. Style 
filiform, tapering, straight, glabrous. Fruit unknown. 

Perak, at elevations from 600 to 1000 feet : King's Collector, Nos. 
7616 and 7730. 

A species distinguished by its slender hoary panicles, with flowers 
by far more numerous than in any of the other species described here. 

7. Pentacb Cubtisii, n. sp. King. A large tree : the young branches 
slender, with dark-coloured bark, very minutely adpressed-lepidote, not 
hairy. Leaves ovate elliptic, with a short abrupt blunt acumen, the 
base rounded : upper surface glabrous, the lower cinereous ; basal 
nerves 2 pairs, one pair slender and close to the margin, the other 
branching on one side : lateral nerves 2 or 3 pairs ; all ascending and 
rather prominent beneath : length 3'26 to 5*5 in., breadth 2*25 to 2*75 
in. ; petiole *75 to 1 in, slender, slightly thickened at apex. Panicles 
mostly terminal (a few smaller axillaiy) 4*5 to 6 in. long with sparse 
cinereous stellate tomentum and scales, few-branched, and few-flowored. 
Fl^owers *15 in. long, on pedicels shorter than themselves. Calyx widely 
campanulate, stellate- tomentose outsido ; its teeth as long as the tube, 
broadly triangular, rather blunt. Petals oblanceolate or obovjite-obtuse, 
much narrowed to the base. Staminodes la-nceolate, acuminate, lialf as 
long as the filaments. Stamens in 5 bundles. Ovary turbinate, with 
8 or 9 blunt ridges, lepidote-pubescent : style rather stout, cylindric, 
shorter than the stamens. Fruit *6 in. long, wijh 8 semi-elliptic mem- 
branous wings *2 in. broad. 

Penang ; Curtis, No. 1573. 

8. Pbntace eximia, n. sp., King. A tree 50 to 70 feet high: 
young branches slender, dark-coloured, glabrous. Leaves ovate-elliptic 
to ovate-rotund, shortly and abruptly acuminate, the base slightly 
narrowed or rounded : upper surface glabrous, shining : lower paler and 
dull ; basal nerves 1 pair, bold and reaching to the apex, often with a 
slender small sub-marginal pair : lateral nerves usually only one pair, 
short and curving ; all rather bold beneath : length 4 to .5*5 in., breadth 
2 to 4 in. ; petiole *75 to 1*1 in., thickened at the apex. Panicles terminal, 
3*5 to 5 in. long, (longer in fruit), minutely scurfy-tonieiitose, v^ith 
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rather ntimerotts spreading branches. Flowers numerous, *1 in. long, 
the pedicels about the same length. Oalyx densely scaly outside, 
the teeth triangular. Petals cuneate, obtuse, narrowed to a broad claw. 
Stamens about 25, in groups of 5. Staminodes lanceolate. Ovary sub- 
globular, 10-ridged (the ridges in pairs), scaly and pubescent, 5-celled, 
the cells with imperfect septa and thus falsely 10-celled. Styles 10, 
much shorter than the stamens, free, or united when young at the base 
only. Fruit about *5 in. long, with 8 radiating semi-elliptic wings *1 to 
•16 in. broad, minutely adpressed-scaly. 

Perak ; at elevations under 1000 feet. King’s Collector, Nos. 3482 
and 3649. 

This agrees with P. Gurtisii in having 8-winged fruit, but the 
flowers are much smaller. The styles moreover are shorter than the 
ovary and quite distinct, which is the case in no other species of this 
genus which I have yet met with. 

9. Pentagb ScORTRCHiNir, n. sp. King. A tree ? young branches 
slender, glabrous, dark-colourcd. Leaves elliptic-oblong, shortly cau- 
date-acuminate, the base more or less cuneate : both surfaces quite 
glabrous, concolorous ; basal nerves 1 pair very bold, as is the midrib ; 
lai:eral nerves ffrom the midrib) 1 or 2 pairs, not conspicuous : length 
7 to 9 in., breadth 2*75 to 3*5 in. ; petiole less than 5 in., stout. 
Panicles terminal and axillary, slender, only about half the length of 
the leaves, few-branched, minutely tomentose. Flowers rather crowded, 
*25 in. long, on pedicels shorter than the calyx. Calyx widely tubular- 
campaniilate, minutely scurfy-tomentoso outside, cut a third of its 
deptli into 5 small triangular reflexod teeth. Petals obovatc, obtuse, 
much narrowed to the base. Stamens in 5 bundles of 15 each. Sta- 
minodes lanceolate, half as long as the stamens. Ovary ovoid, obscure- 
ly 5-ridged, scaly, 5-cclled. Style cylindric, tapering, longer than the 
stamens. Fruit unknown. 

Perak, Father Scortechini, No. 119b. 

Only once collected and without fruit. A very distinct species. 

10. Pbwtace Grtffithti, n. sp., King. A tree : young branches 
slender, dark-coloured, glabrous. Leaves ovate-elliptic, tapering about 
equally to the acute apex and base ; upper surface shining, lower dull ; 
basal nerves 2 pairs, the lower pair slender and sub-marginal, the upper 
branched on one side and bold fas is the midrib), ascending, curved ; lateral 
nerves ffrom the midrib) 2 pairs ; length 4 to 7 in., breadth 2*25 to 3 
in. ; petiole nearly 1’5 in. long, thickened at both ends, but especially 
at the apex. Panicles terminal, slender, few-branched, lax, minutely 
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cinereouB-tomentose. Flowers not very numerous, large for the genus 
f 25 in. long and *25 in. in diam.), on pedicels about as long as the 
calyx. Calyx widely campanulate, almost rotate, minutely stollate* 
tomentose outside ; the teeth as long as the tube, spreading. Petals 
ovate, obtuse, rather suddenly contracted into a linear claw. Stamens 
in 5 groups of 12 or 13 each. Staminodes lanceolate, as long as the 
filaments. Ovary sub-globose, slightly compressed, minutely stellato- 
tomentose and scaly, obtusely 5-angled, 5-collod. Style cylindric, rather 
shorter than the filaments. Fruit nearly 1 in. long, with 10 radiating 
membranous, horizontal striate, minutely scaly, senii-elliptic, membi'a* 
nous wings, each *35 in. broad. 

Tavoy in Tenasserim ; Griffith, Aplin. 

A very distinct species only once collected within recent years, by 
Mr, Aplin. There is, however, in the Kew Herbarium a twig of it col- 
lected by Griffith many years ago bearing this note in Griffith’s hand- 
writing “ Tiliacea/rum gen, nov, cajpsulis plurualatis** Although this 
plant has hitherto been found only in territory which is politically 
Burmese, yet Tavoy (being at the southern extremity of Tenasserim) is 
practically Malayan in its Flora and Fauna. I therefore include it 
here. 


11. Pbntace stryciinoidea, n. sp.. King. A tree 60 to 80 feet 
high : young branches slender, cinereous, glabrous. Leaves ovate- 
elliptic rarely ovate-oblong, shortly and abruptly acuminate, the ba.s 0 
rounded or slightly narrowed ; upper surface shining, glabrous ; lower 
pale and dull ; boldly 3-ncrved and often witli a slender sub-marginal 
pair of nerves ; length 3 to 4 in., breadth 1*75 to 2*25. in, ; petiole *76 in, 
slightly thickened at the apex. Panicles terminal, 3 to 6 in. long, fow- 
branched, lax, minutely lopidote-pubenilous. Flcnoers rather large for 
the genua (*2 in. long). Calyx cup-shaped, tomentose outside, cut more 
than half way down into 5 triangular acute teeth. Petals oblanceolate, 
slightly oblique, much narrowed to the base. Stamens in 5 bundles of 
about 20 each. Staminodes linear-lanceolate. Ovary ovoid-globose, 
obtusely 5-ridged, minutely tomentose and lepidote, 5-celled. Style 
filiform, as long as the stamens. Fruit unknown. 

Perak ; at elevations of ^from 500 to 1000 feet, King’s Collector, 
No. 3478. 


3. SCHOUTEKIA, Korth. 

Trees with alternate simple pinnately-nerved leaves, Flowers 
axillary, solitary or in clusters ; or in terminal few-flowered panicles. 
Calyx campanulate, 5-lobed ; lobes valvate, accrescent, coloured. Petals 
14 
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small, linear without claw, or absent. Stamens numerous, free, some- 
times inserted on the apex of a short gynophore ; anthers oblong, 2- 
celled : cells parallel, with longitudinal sutural dehiscence. Staminodes 
0. Ovary sessile or shortly stalked, imperfectly 3 to 5-celled ; cells with 

2 ovules from the base of the axile placentas, style filiform ; stigmas 

3 to 5, linear fleshy, refloxed. Capsule with crustacoous fragile pericarp, 
dehiscing irregularly, 1-celled (by abortion), I- to 3-seedod. Seeds sub- 
globose, with leathery smooth testa, exalbuminous : the cotyledons 
large, leaf}’, thin, crumpled : embryo straight. Distrib. 5 species, of 
which 4 are Malayan and 1 Cambodian. 

Flowers in panicles or solitary, axillary. 

Calyx very accrescent very deeply lobed 1. 8. Mastersiu 
„ slightfy accrescent not deeply lobed 2. 8. Kunstleri. 

Flowers in dense axillary glomeruli ... 3. S. glomerata. 

1. ScHOUTF.NiA Mastrrsii, King. A tree 60 to 80 feet high : 
young branches slender, dark-coloured, at first scaly but soon glabrous. 
Leaves thinly coriaceous, ovate-lanceolate, slightly obovate, shortly and 
bluntly acuminate, the base rounded ; upper surface glabrous, the lower 
minutely and softly tawny -tomentoso ; nerves slightly prominent beneath, 
about 3 pairs lateral and 1 pair basal : length -75 to 3*25 in. ; breadth 
*4 to 1*1 in. ; petiole less than *1 in. Flowers solitary and axillary, or 
in terminal leafy panicles; the pedicels from *35 to *75 in. accjording to 
age, tawny-tomentose, jointed below the middle. Calyx membranous, 
pink, conspicuously veined, at first widely campanulato, *35 in. long, 
with 5 shallow teeth becoming with the ripening of the fruit, rotate, flat 
1*5 to 2 in. in diam., and 5-angled ; pubescent outside, glabrous within. 
Filaments very slender, longer than the style. Ovary obovoid-globose, 
tawny-tomentose. Style stout, thr^ times as long as the ovary, tomen- 
tose: stigmas scaly. Fruit depressed-globose, *3 in. in diam., minutely 
tomentose. Chartacalyx accrescens^ Mast, in Hook. fil. FI. Br. Ind. i. 
382. 

Malacca, Penang, Perak. Distrib, Borneo. 

On this plant the lato Dr. Maingay founded his genua Oliarta^alyx, 
The only points, however, in which it differs from Schoutenia (as defined 
by Bentham and Hooker) are the absence of petals and the presenco of 
a stalk to the ovary on the upper part of which the stamens are inserted ; 
and these appear to me to be, in this order, differences of quite minor 
importance. Maingay never saw the fruit of this ; but copious fruiting 
specimens have recently been collected and the fruit is found to be 
exactly that of Schoutenia. As regards the structure of the seeds of 
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fSchouieniaf Kortbals (the author of the genus) says nothing ; nor doe9 
Benuet who (PI. Jav. Ear. p. 239, t. 46) describes at greater length 
than Korthals the species 8. ovata^ the only one then known. Bennett 
neither describes nor figures albumen in the seed. Hasskaii (Eetzia I, 
136) describes the seeds as exalbuminous, and I find none in the seeds 
of these species of which I have been able to examine ripe fruit. The 
only other known species are 8. ovata, Korth. from Java ; and 8, hy^ 
poletboa^ Pierre (FI. Cochin-Chine t. 134) from Cambodia. 

2. ScHOUTENiA Kunstlert, 11 . sp., King. A tree 60 to 70 feet 
high ; young branches cinereous, i*ather rough -glabrous. Leaves thinly 
coriaceous, narrowly obovate-oblong or oblaiiceolato, acute, the margin 
Rightly waved, slightly narrowed to the rounded *3- to 5-norved base ; 
upper surface glabrous, shining: lower sub-silvery; the lateral nerves 
4 or 5 pairs, spreading, curving, inter-arching near the margin, promi- 
nent on the lower surface as are the basal nerves and the numerous 
slightly curved transverse veins. Floivers crowded towards the ends of 
the branches, in numerous short few-flowered scurfy- tom on tose racemes 
or cyraos: pedicels from *6 to *75 in. long, jointed and bracteolato above 
the base, the bractoole obhinceolate. Calyx campauulate, membranous, 
coloured and veined, stellate-hairy on both surfaces, *5 to *75 in. long, 
according to ago, cut to the base into 5 ovate spreading lobes. Petals 0. 
Stamens on a slightly elevated toms. Ovary sessile, sub -globose, densely 
tomentoso, S-colled. Style longer than the stamous. Stiymas 5, short, 
fleshy. Fruit 1-celled, 1-seedcd, surrounded by the slightly accrescent 
persistent calyx. 

Perak at elevations of from 300 to 800 feet: King’s Collector, No 
3409: on Ulu Tupa, Wray, No. 2692. 

According to the field notes of Messrs. Kunstler and Wray, the 
calyx is yellow when young, but becomes brown when the fruit ripens. 

3. ScHOUTENiA OLOMKRATA, n. sp., King. A tree from 40 to 60 
feet high : young branches slender, cinereous, minutely pubescent. 
Leaves membranous, glabrou.s, elliptic-oblong, acute or shortly and 
bluntly acuminate, the margins slightly waved ; the base broad, rounded 
or emarginate, 3-norved, the upper pair of nerves very strong, running 
to the apex of the leaf and joined to the midrib by iiumcrons prominent 
curving transverse secondary nerves, all very prominent on the pale 
silvery shining Tinder surface : length 10 to 15 in., breadth 3*5 to 5*5 
in. ; petiole only *25 in. long, stout, wrinkled. Cymes condensed, very 
crowded, axillary, I to 1*5 in. in diam. Flowers *25 in. long and 3 in> 
wide, on tomentoso rufous pedicels about '2 in. long Calyx widely 
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campanulate, densely rnfous-tomentose ; teeth 5^ broadly triangnlari 
Bub-erect. Petals 0. Stamens numerous ; the filaments slender, longer 
than the calyx. Ovary ovoid-globose, densely tawny- tomentose, 5- 
celled : style longer than the stamens : stigmas short, sub-globose. Fruit 
depressed globose, *75 in. in diam., sparsely stellate- tomentose, becom* 
ing glabrous, covered only at the base by the slightly accrescent calyx. 

Johore ; on Ounong Panti, King’s Collector, No. 159. 

4. Bebeya, Roxb. 

A tree. Leaves alternate, ovate, acuminate, glabrous ; base cordate, 
5-7-nerved. Panicles large, many-flowered, terminal and axillary. 
Calyx campanulate, irregularly 3-5-lobed. Petals 5, spathulate. 8ta» 
mens many, inserted on a short torus ; anthers didymous, lobes divergent, 
opening lengthwise. Staminodes 0. Ovary 3-4-lobed, cells 4-ovuled } 
style consolidated, stigma lobed ; ovules horizontal. Fruit loculicidally 
3-4-valved, each valve 2- winged. Seeds pilose ; albumen fleshy ; coty- 
ledons flat leafy, radicle superior next the hilum. — Distrib. The follow- 
ing is the only species. 

Berrya Ammonilla, Roxb. Hort. Beng., 42. A large tree, glabrous 
except the inflorescence. Leaves membranous, broadly ovate, acuminate, 
the base slightly narrowed and cordate : both surfaces shining, minutely 
reticulate : basal nerves 2 or 3 pairs, lateral 5 or 6 pairs : length 4 to 8 
in., breadth 3 to 5 in. ; petiole *75 to 2*75 in. Panicles terminal, or in 
the upper axils, branching, 6 to 10 in. long, scurfy-pubescent : flowers 
•35 in. in diam. ; their pedicels slender, *3 to *5 in. long. Petals longer 
than the calyx, narrowly oblong, obtuse, glabrous. Anthers half as long 
as the petals. Ovary ovoid, truncate, depressed at the origin of the 
styles, 6 to 8-ridged, pubescent. Fruit with 6 radiating, falcate, mem- 
branous, striate, deciduously stellate-tomcntose wings *8 in. long. Seeds 
small : 1 to 4 in. each cell, covered with prurient pale brown hairs. 
Roxb. FI. Ind. ii. 639 ; Corom. Plants, ii. t. 264 ; Wall. Oat. 1068 ; W. 
& A. Prodr. i. 81; Wight 111. t. 34; Tliwaites Enum; 32 ; Beddomo 
Flor. Sylvat. t. 58; Kurz PL Barm, i, 155; Hook, fil, PI. Br. Ind. i. 
383. 

South Andamans. Distrib. Burmah, Southern Peninsula, India, 
Ceylon. 

5. OftEWrA, Linn. 

Trees or shrubs more or less stellate-pubescent. Leaves entire, 1-9- 
nerved. Flowers axillary and few, or more numerous and pauicled. 
Sepals distinct. Petals 5, glandular at the base, sometimes 0. Stamens 
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many on a raised torus. Staminodes 0. Ovary 2-4-celled, cells opposite 
the petals^ 2-inany-Dvuled ; style subulate, stigma shortly lobed. Drupe 
fleshy or fibrous, entire, or 2-4-lobed ; stones 1-4, 1-2-seeded, with false 
paritions between the seeds. Seeds ascending ; albumen fleshy or rarely 
0 ; cotyledons fiat. Distrib. About 60 species, chiefly tropical. 

Sect. I. Orewia proper. Flowers axillary or ter- 
minal. Fruit fleshy or crustaceous, usual- 
ly lobed ... ... ... 1. G. umhellata. 

Sect. II. Microcos. Inflorescence terminal, in 
pauicled cymes. Flowers involucrate. 

Drupe fleshy, entire ... ... 2. G. paniculata. 

Sect. III. Omphacarpus* Inflorescence terminal, 
or terminal and axillary. Flowers iiivolu- 
crate. Drupe with a corky or fibrous rind. 

Fruit minutely tomentose : mesocarp thick, 
soft, pulpy, and with many fibres ; py- 
rene single, small. 

Pyrene membranous: leaves softly to- 

mentose beneath ... ... 3. G. fibrocarpa* 

Pyrene cartilaginous : leaves sparsely 

stellate-hispid beneath ... ... 4. G. globuli/era. 

Fruit glabrous : mesocarp with thin pulp 
and a few fibres : pyrenes 2 or 3, bony. 

Leaves sparse! y-stel late pubescent be- 
neath: drupe not narrowed into a 
pseudo-stalk... ... ... 6. G. latifoUa. 

Leaves glabrescent or pubescent be- 
neath ; drupe narrowed into a long 
pseudo-stalk... ... ... 6. G. aniidesmeefolia. 

Leaves quite glabrous. 

Basal nerves bold and reaching be- 
yond the middle. 

Fruit *6 in. long, furrowed, not 

compressed ... .. 7. G. laurifoUa, 

Fruit 1*4 in. long, not furrowed, 

compressed ... ... 8. G. cahphylla. 

Basal nerves slender, not reaching 
to the middle: drupe ’75 in. long 9. G. Miqueliana. 

1. Grewia umbbllata, Roxb. Hort. 13eng. 42: FI. Ind. ii. 591. 
A shrubby climber 10 to 20 feet long ; whole plant except the upper sur- 
faces of the leaves sparsely stellate-pubcrulous, the bark of the young 
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branches dark-coloured. Leaves oblong-ovate or elliptic, shortly and 
bluntly acumirate, minutely serrate; base rounded, 3-nerveds upper 
surface glabrous ; the lower pale with the transverse veins prominent 
and straight : lateral nerves about 3 pairs : length 3 to 4*5 in., breadth 
1*5 to 2 in., petiole *25 in. Umbels pedunculate, axillary or terminal, 
6 to 8-flowered ; the peduncle from *6 to 1 in. long, with a whorl of 
small lanceolate glabrous bracteoles at its apex. Flowers *75 in. long 
when expanded ; their pedicels hirsute, unequal, from *2 to *5 in. long. 
Sepals ribbed and toraentose outside, glabrous inside, linear-oblong, 
reflexed. Petals much shorter than the sepals, oblong, each springing 
from the back of a largo orbicular claw with hirsute edges. T(yru,8 long, 
ridged, tomentoso. Fruit depressed-globular, obtusely 2- to 4-angled 
and with 2 to 4 shallow lobes, pericarp sparsely stellato-puberulous ; 
endocarp pulpy ; pyrene 2 to 4-celled ; its loculi l-seeded, the endocarp 
bony. Wight Ic. 83 ; Wall. Oat. 1084 ; Mast, in Hook. fil. FI. Br. Ind. 
i. 385. 

Malacca, Penang, Griffith, Maingay. Perak, King’s Collector, Wray. 

Roxburgh has left an excellent coloured drawing of this in the 
library of the Calcutta Herbarium, and there is no doubt about his plant. 
I cannot agree in identifying with this O. pedicellata^ Roxb , which that 
author received from Amboyna : nor do I think that any Qrewia from 
the Peninsula of Hindustan is referable to this species 

2. Grewia PANfCULATA, Roxb. FI. Ind. ii. 591. A bushy tree 15 to 
30 feet high: young branches scurfy stcllaie-tomentose, ultimately 
glabrous, their bark brown. Leaves coriaceous, cuneate-obovate to 
elliptic ; the apex blunt, shortly and abruptly acuminate, sometimes 
3-lobcd and unequal, obscurely serrate- dentate ; the base rounded, IB- 
nerved ; upper surface powdered with minute sparse stellate pubescence, 
the midrib and nerves tomentose : lower surface uniformly stollate- 
tomentose; the veins transverse, little curved, bold ; lateral nerves 
4 or 5 pairs, ascending, rather straight, prominent beneath : length 3 to 
6 in., breadth 15 to 2*75 in. ; petiole 25 in., tomentose : stipules glabrcs- 
cent, lanceolate, often united in pairs, i-athcr shorter than the petioles. 
Panioles 2 25 to 3 5 in. long, terminal or axillary, rusty-tomentose ; 
bracteoles numerous, linear, somctiines bifid : branches spreading. 
Flowers *25 in. long, the pedicels i-athor shorter. Sepals spreading, 
concave, obovate iiarix)wed to the base, the edges thin tomentose on 
the outer, pilose on the inner, surface. Petals sliorter than the sepals, 
oblong, blunt, expanded at the base into a concave claw, hirsute especial- 
ly outside. Tortis cup-shaped, short, the lip toraentose. Ovary ovoid, 
etellate-toraentosc, 4-cclled, each cell with several ovules. Fruit ob- 
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ovoid^ recurved, with many curved striae, pericarp membranous, minute- 
ly and sparsely stellate-pubescent, the mosocarp fibrous with an outer 
layer of pulp : pyrene 1 -celled, 1-seoded ; endocarp stony. Wall. Oat. 
1097, partly; Miq. FL Ind. Bat. i. pt. 2, 203 ; Mast, in Hook. fil. FI. 
Br. liid. i. 393. O. Blumei, Hassk. Tijdschr. Nat. Gesch. xii. 130; 
Miq. FI. Ind. Bat. i. pt. 2, 203. Microcos to^nentosa, Smith in Bees, 
Gycl. (?. affinis, Hassk. Cat. Hort. Bog. 207, not of Liiidl. 

Singapore; Malacca, Maingay, No. 250. Griffith, No. 634 (Kew 
Difltrib.). Perak. Penang; common. 

I retain for this plant the name adopted for it by Masters in 
Hooker’s Flora of British India. But Blurae’a O. paniculata (Bijdr. 
115) was published seven years before Boxburgh’s. I have not seen 
any specimen of Blume’s plant : but if it be the same as this, then 
Blume’s name must be substituted for that of Boxburgh as the author 
of the specific name. If Blume’s plant, however, be different from 
Boxburgh’s, then some other name must bo found for the latter. That 
the plant above described is what Boxburgh meant to call O, paniculata^ 
his coloured drawing in the Calcutta Herbarium leaves no room for 
doubt. 


3. Grewta fibrocarpa. Mast, in Hook. fil. FI. Br. Ind. i. 391. A 
tree 15 to 40 feet high ; young bmnehes, under surfaces of leaves, 
petioles, inflorescence and fruit densely clothed with yellowish-brown 
stellate tomentum. Leaves membranous, ovate-oblong or elliptic, short- 
ly and abruptly acuminate, minutely and obscurely serrulate, the base 
rounded and boldly 3-norved ; upper surface ’ scaberulous, the midrib 
and nerves tomentose, under surface softly toniontoso ; the 5 to 7 pairs 
of lateral nerves and the transverse veins rather prominent beneath ; 
length 4*5 to 9 in., breadth 1’75 to 4 in., petiole *25 to ‘5 in., stout : 
stipules deeply and narrowly lobed. Panicles terminal and in the upper 
axils, crowded, ’5 to 2 in. long : involucres lanceolate, curved, tomentose. 
Flowers *25 in. long, their pedicels much shorter. Sepals obovate- 
elliptic, very tomentose externally, the edges inflexed, sparsely pilose 
internally. Petals minute, sub-orbicular, sometimes absent. Torus 
short, hirsute. Ovary ovoid-globose, tomentose ; the style short, conical, 
glabrous. Fr^iit soft, ovoid or obovoid, compressed, 1*25 in. long and 
*75 in. in diam., the pericarp membranous and densely tonientoso out- 
side, mesocarp fibrous and pulpy; pyrene small, solitary, leathery, 1- 
celled, 1-seeded. G. paniculata^ Wall. (Cat. No. 1097 partly) not of 
Boxb. 

Penang ; Wallich, Curtis. Malacca ; Griffith ; Maingay, No. 248, 
(Kew Distrib.). Perak; Scortechini, King’s Collector, Wray. Common. 
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In the fruit both of this And of O, globttlifera, the mesocai^ forms 
A thick palp with many fibres intermixed) and the solitary pyrene is 
small with a soft coat. 

4. Gbewia. GIOBDLIPERA, Mast. in Hook. fil. FI. Br. Ind. i. 391. 
A small shrubby tree; young branches densely covered with short 
yellowish-brown tomentum. Leaves thinly coriaceous, broadly elliptic, 
sometimes slightly obovate and unequal-sided, shortly and abruptly 
acnrainate, entire, the base rounded, boldly 3-nerved: upper surface 
scaberulous, glabrous except the minutely tomontose midrib and nerves : 
under surface shortly and sparsely stellate-hispid : main nerves 7 to 8 
pairs, spreading, prominent beneath, the transverse nerves rather thin, 
the reticulations minute but distinct : length 4 5 to 10 in., breadth 3 to 
6 in. ; petiole ‘4 to -75 in., tomentose. Panicles often on long peduncles, 
axillary and terminal, narrow, few-flowered, covered with soft yellowish 
stellate tomentum ; length 2 5 to 4-5 in. (of which the peduncle may be 
more than half). Flowers 35 in. long, their pedicels much shorter. 
Sepals oblong, spreading, curved inwards, tomentose on both surfaces, the 
edges much incurved. Petals much shorter than the sepals, glabrous, 
linear-lanceolate, without any distinct claw but sometimes more or less 
thickened and hairy at the base. Torus a very shallow cup with hirsute 
edge. Ovary ovoid, pointed, tomentose; style as long as the ovaiy, 
cylindric, glabrous. Fruit usually solitary at tho apex of a branch of 
the panicle, sub-obovoid, compressed, 1-25 in. long and '65 in. in diam. j 
pericarp membranous minutely tomentose, the mesocarp pulpy and 
very fibrous ; tho single pyrene much smaller, endocarp cartilaginous, 
l-celled» 1-seeded. 

Malacca ; Griffith, No. 635 ; Maingay, No. 246, (Kew Distrib.) ; 
■Harvey. Perak ; Scortechini, King’s Collector, Wray : at low elevations. 

In its fruit this much resembles 0. fibrooarp a. The drupe, however, 
of this is obovoid not ovoid, and the stone is larger with cartilaginous 
not membranous endocarp. The leaves also differ in being sparsely 
shortly hispid-pubescent instead of softly tomentose. A near ally of 
this species is also O. latifolia. Mast, from which this differs in its petals 
having no distinct claw, whereas in those of G. latifolia the claw is 
larger than the limb. This also differs in the shape of its ovary and 
style, and in tho very different appearance of its drupe. 

5. Grewia EATIFOLIA, Mast. in Hook. fil. PI. Br. Ind. i. 392. A 
shrubby tree 20 to 40 feet high : young branches rather stout, minutely 
but harshly tawny-or cinereous-tomentose. Leaves coriaceous, drying 
a dark brown, broadly elliptic, shortly and abruptly sub-acuminate. 
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entire, slightly narrowed to the rounded 3-nerved base ; upper surface 
glabresceut, the midrib sub-tomentose, lower surface rather sparsely 
rusty stellate-pubescent : main lateral nerves 5 to 8 pairs, prominent 
beneath as are the rather straight transverse veins : length 6 to 9 
breadth 3*6 to 4*5 in. ; petiole *5 to *75 in. stout, tomentose. Panicles 
short, axillary or terminal, rusty- tomentose 1*5 to 2*5 in. long and 1 in. 
or more broad, few-flowered : involucres ovate-lanceolate. Floioers 2*5 
in. long, their pedicels shorter. Sepals oblong, tomentose on both 
surfaces. Petals shorter than the sepals, oblong, acute, the hirsute 
claw larger than the glabresceut limb. Torus cup-shaped, with hirsute 
margin. Ovary depressed-globose : stylo eyliiidric, pubcruloua. Drupe 
obovoid, *75 in. long and *5 in. in diam., pericarp at first sparsely pubes- 
cent, afterwards glabrous, mesocarp fibrous and pulpy : pyrene single, 
1-celled, 1-seedcd : endocarp bony. 

Malacca; Griffith, (Kew Distrib.) 638/1; Maingay. Perak; King’s 
Collector, Scortechini, Wray. 

6- Ghewia antidesmj? folia, n. sp., King. A tree usually 30 to 
40, but sometimes 50 to 60 feet, high : young branches glabrous, their 
bark cinereous. Leaves membranous, glabresceut when young, when 
old quite glabrous, elliptic-oblong, acute or shortly acuminate, entire, 
the base usually cuneato but soinetimes rounded, boldly 3- nerved; 
lateral main nerves 5 or 6 pairs, little curved, ascending, prominent be- 
neath ; length 4*5 to 8 in., breadth 1*5 to 2*76 in. ; petiole *4 to *6 in. 
slender. Panicles pedunculate, axillary and terminal, slender, the 
branches short, spreading, fow-flowered, densely but minutely cinereous, 
velvetty, 2 to 3 in. long. Flowers *25 in. long, their pedicels shorter. 
Sepals elliptic, slightly obovato, their edges in the upper half much 
incurved, tomentose outside, pubescent inside. Petals much shorter 
than the sepals, oblong, blunt, the glabresceut limb about as long as the 
broad thickened claw ; claw pilose behind, with hirsute edges. in front. 
Torus cylindric, glabrous, with wide wavy hirsute mouth. Ovary ovoid- 
globose, pilose when young, glabresceut when adult, shorter than the 
cylindric glabrous style. Fruit pyriform, obtusely 3-angled, nai rov/ed 
to a long psendo-stalk, *75 in. long (including the narrowed portion) 
about *35 in, in diam. ; pericarp glabrous, mesocarp slightly fleshy with 
a thin fibrous inner layer. Pyrenes 3, with bony endocarp, two of them 
abortive and the third l-cellod, 1-sceded. 

Perak ; at low elevations ; common, Scortechini, King’s Collector, 
Wray. 

Var. hirsuta; young branches, lower surfaces of leaves, and ovary 
pubescent to tomentose. 

Perak ; King’s Collector. 

15 
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7. Grevvia laurifolia, Hook, in Hook. fil. FI. Br. Ind, i. 392. A tree 
20 to 30 feet high ; all parts except the inflorescence glabrous : young 
branches with dark-coloured bark. Leaves thinly coriaceous, obloug- 
^laiiceolate or lanceolate, acuminate or acute, entire ; the base rounded 
boldly 3-nerved : both surfaces shining ; lateral nerves 1 or 2 pairs, 
alternate ; length 4 to 6 in., breadth 1*6 to 2*5 in., petiole *5 to *7 in. 
Panicles terminal and axillary, 1*5 to 4 in. long, lax, few-flowered, pu- 
benilous : bracteoles few, linear, f ugaceons. Flowers *2 in. long, their 
pedicels about *15 in. Sepals ovate, concave, tlie edges much inflexed, 
minutely tomentose on both surfaces. Petals much shorter than the 
sepals, oblong, often absent. Torus cup-shaj)ed, its rim hirsute. Ovary 
globose, sub-glabrous, 4-celled. Style tJiick, cyliiidric, tapering, gla- 
brous, Drupe ovoid, *5 in. long, the pedicel about as long, with 1 or 2 
vertical furrows, pericarp glabrous, eiidocarp fleshy and fibrous : pyrene 
1 to 3-celled, but usually only one cell containing a single seed : endo- 
carp bony. 

Malacca; Grifiith, Maingay. Penang; Curtis. Perak; Scortochini, 
King’s Collector. Distrib. Sumatra. 

8. Ghewia CAL(n»nYLLA, Knrz Andam. Hep. App. B. hi; Flor. 
Bui’m. i. 157. A tree 20 to 30 feet liigh : all parts glabrous except tlio 
minutely velvetty tawny inflorescence ; young branches slendei*, dark- 
coloured. Leaves thinly coriaceous, shining, ovate-lniiccolate to ovate- 
elliptic, acuminate, entire ; the base rounded or sligli tly cuiieatc, 3- 
nerved ; lateral nerves 3 or 4 pairs, ascending; transv'erse nerves 
slender: length 4 to 7 in., breadth 1*75 to 3 in., petiole *3 to *75 in. 
Panicles pedunculate, axillary or terminal, few-flowerccl, 1*5 to 3 in. 
long. Flowers *5 in. long, their pedicels veiy short. Sepals nar- 
rowly oblong, the edges much incurved, minulel}'^ velvetty, much 
reflexed. Petals about half the length of the sepals and mucli nar- 
rower, lanceolate; the limb subulate; the claw ovoid, expanded, 
thick and densely tomentose at tlie margin. Torus cyliiidric, puberulous 
outside. Ovary ovoid, pointed, style long filiform, both puberulous. 
FruU obovoid, compressed, 1*4 in. long and ’75 in. in diain. ; pericarp 
membranous, glabrous, shining; mesocaip thick, pulpy and fibrous: 
pyrenes 3, of which one is 2-celIed but contains only a single seed, tho 
others abortive ; tho endocarp bony. Mast, in Hook. fil. FI. Br. Ind. 
i. 392. 

Nicobar Islands, Knrz : S, Andaman, Kurz, King. 

This is veiy near 6r. lanrifolia^ Hook, but has very much larger 
fruit. A Malacca plant (Griffith, No. 630/2 Kew Distrib.) resembles 
this in leaves but not in flower. The only specimens which I have 
seen are too imperfect for determination. 
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9. Qkewia Miqueliana, Kurz, in Flora for 187*2, p, 398. A tree 
20 io 40 feet high ; young branches at first very sparsely and minutely 
lepiJote, afterwards glabrous, the bai’k dark brown. Leaves thinly 
coriaceous, glabrous, shining, ovate- lanceolate to lanceoJato, shortly*' 
acuminate, entire, the base cuneatc, faintly 3-nerved; both surfaces 
glahrescorit soon becoming glabrous : main lateral nerves 5 or 6 paii's, 
not prominent; length 3 to 5 in., breadth I to l‘7t5 in. ; petiole *2 to ‘3 
in., scaly- tom entose ; stipules oblong, blunt, oblique. Panicles- axillary 
and terminal, lax, few-flowered, sparsely lepidotc and puberiilous, 1 to 2 
ill. long. Flowers *3 in. long, their })cdicels very short. Sepals ob- 
lanceolaie, acute, the edges indexed, minutely tomontoso. Petals much 
shorter tlian the sepals, tluj glabresccnt linear acute limb shorter and 
narrower than the thickened rounded tomontoso claw. Tarns short, 
cjdindrie, puberulous with villous edges. Ovary globo.se-ovoid, tornon- 
tos€?, shorter than the oylindidc glabrous style, 2-colled. Drupe pyriform, 
‘75 in. long and 5 in. in diam., glabrous : pericarp smooth, glabrous, 
shining; mesocarp fibrous with a little pulp: pyrenes 2, each 1 -colled, 
one 1-seedecl, the other barren : the endocarp bony. Inodaphnis lanceo- 
lata, Miq. FI. Tnrl. Hat. Snppl. 357 ; Ann. Mus. Lugd. Bat. iii. 89 ; 
Meisn. in DC. Prod. xv. 1, 265. 

Mahicea ; M«aiugay, (K<nv Distrib.) No. 244. Perak; Scortechini, 
King’s Collector, at low elevations. Dindings; Curtis, No. 1613. Distrib. 
Sumatra. 

There is an authentic fruiting specimen in the Calcutta Horhariiini 
of Miquel’s Inodaphnis lanr.eolata collected in Sumatra. And thoro is 
no doubt whatever that Kurz was right in referring the plant to Grewia^ 
Miquel founded liis genus on specimens without flowers ; and, apparent- 
ly from the structure of the fruit, he suggested its nflinity to InocAirpus. 
Later on he suggested (Ann. Mus. Lugd. Bat. iii. 89) its aflluity with 
the Rosaceous geutira Ohrffsobalan/Hs, Parasteinon and Dietuenia ( t= TW- 
chomrya') . Meissner in DC. Prod. (1. c.) briefly described the genus at 
the end of Hernandiaceae^ but. witln)iit itidicating his opinion as to its 
proper place. Had these distinguislied botanists had an opportunity 
of e.xamining flowers, they would donhtlo.ss h.avo referred it without 
hesitation to Grewia, The practice (fortunately continod to a few au- 
thors) of founding genera on specimens without flower.s cannot be too 
strongly condemned. 

6. TuruMFETTV, Linn. 

Herbs or nndcrshrnbs, gonerallj’ more or less covered with .stellate 
hairs. Leaves serrate or dentate, .simple or lobc<l. Flowers yellowi.sli, 
in dense cymes. Sepals 5, oblong, concave. Peiala 5, SUimens 5-35, 
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springing from a fleshy, lobed, glandular torus. Ovary 2-5-celled, cells 
2-ovulod ; style filiform, stigma 5-toothed. Fruit globose or oblong, spiny 
or bristly, indehiscent or 3-6-valved. Seeds 1-2 in each cell, pendulous, 
albuminous embryo straight, cotyledons flat. Dietrib. A genus of about 
40 very variable species, mostly tropical weeds. 

Fruit tomentose, bristles shorter than itself ... 1. T. rhomboidea. 

„ villous „ longer „ ... 2. T. pilosa. 

„ glabrous „ „ „ 3. T, annua. 

1. Triumfetta rhomboidba, Jacq. DC. Prod, i, 607. Erect, her- 
baceous or shrubby, annual, glabrous or pubescent. Leaves polymor- 
phous, but usually rhomboid, 3-lobed, coarsely and unequally serrate, 
the upper more or less lanceolate; length 1*75 to 3 in., breadth nearly 
as much in the rhomboid, much less in the lanceolate forms ; petioles 
•25 to 1*25 in. Peduncles short, 4 to 6-flowered. Flowers about *15 in. 
long, the buds clavate. Sepals apiculate : petals oblong, ciliate at the 
base. Stamens 8 to 15. Fruit about *2 in. in diarn., globose, tomentose, 
covered with short glabrous or pubescent hooked spines. Masters in 
Hook. fil. PI. Br. Ind. i. 395. T, angidata, Lam. Diet. iii. 41 ; Wight 
Ic. t. 320 ; W. <fe A. Prodr. i. 74 ; Thwaites Enum. 31 ; Dalz. & Gibs. 
Bomb. FL 25 ; Wall. Cat. 1075, 2, C ; Miq. FI. Ind. Bat. pt. i. 197. 
T, angulata^ p. acuminata^ Wall. Cat, 1075 jS* T. Bartramia^ Boxb. 
PI. Ind, ii. 463; Wall. Cat. 1075, D, E. T. trilocularis^ Boxb. PI. Ind. 
ii. 462 ; Wall. Oat. 1083. T. vestita, Wall. Cat. 1078, in part. 

In all the provinces : a weed. Distrib. British India, Ceylon, 
Malacca, Archipelago, China, Africa. 

2. Triumfetta pilosa, Both Nov. Sp., 233. Erect, herbaceous 
or shrubby, annual ; the whole plant, but especially the 3mung branches 
and the under surface of the leaves, villous, stellate -tomentose. Leaves / 
the lower broadly ovate, sometimes 3-lobed ; the upper ovate to ovate- 
lanceolate, acute or acuminate, unequally and rather coarsely serrate or 
dentate ; length 2 to 4*5 in., breadth 1 to 1 *75 in ; petiole ’5 to 1 in. 
Stipules linear-subulate. Peduncles many-flowered, usually shorter than 
the petiole. Calyx *25 in. long, sparsely hairy. Petals spathulate- 
oblong, nearly as long as the calyx. Fruit globular, about *25 in. in 
diam., villous, densely covered with spines longer than itself which are 
hispid below, glabrous above, and usually hooked at the apex. W. & A. 
Prodr. i. 74 ; Hook. fil. FI. Br. Ind. i. 394. T, pilosa^ var. P, Thwaites 
Enum. 31 ; Dalz. & Gibs. Bomb. PL 25. T. tomentosa, Wall. Oat. 1078 
0. T. glandulosa, Hoyne Herb.; Wall. Oat. 1077, 5. T, polycarpa^ 
Wall. Oat. 1079, T. ohlongatay Link Enum. PL Hort. Ber. ii. 5 ; Wall. 
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Oat. 1077, 1, 2, 3. T, ovata^ DO. Prodr. i. 507 P T. pilosa, Wall. Oat. 
1080. T. pilosa^ var. a, Thwaites Ennm. 31. T. vestita, Wall. Oat. 
1078, 1, 2. T, indica, Ham. in Wall. Oat. 237, 1078 D ; W. & A. Prodr. 
i. 74. T, ohlonga, Wall, in Don. Prodr. 227. 

Malacca, Singapore : Perak, King’s Collector, No. 989 ; and pro- 
bably in all the provinces. Distrib. British India, Oeylon, Africa. 

A common and rather variable weed. The bristles of tlie fruit are 
usually hooked at the apex ; but in some specimens they are quite 
straight. The species T, tomentosa, was founded by Bojer on specimens 
collected in Mombassa, having straight fruit- bristles and the lower leaves 
broadly oval or oblong and often 3-lobod. Many of the Indian forma 
have been referred to that, but I think they might very well be included 
in T. pilosa, and in the synonymy above quoted I have adopted this 


3. Tkiumpetta annua, Linn. Mant. p. 73. Annual, shrubby, 
erect, 1 to 2 feet high ; the whole plant with sparse pale straight hairs, 
the older parts glabrescent. Leaves thin, ovate-acuminate, coarsely 
dentate, 3-nerved, 3 to 5 in. long, by 1‘6 to 2 broad : petioles nearly 1‘5 
in. Stipules subulate, minute. Peduncles axillary, 3-flowered. Calyx 
•25 in. long, nearly glabrous. Petals shorter than calyx. Stamens 10. 
Fruit globose, pitted, glabrous, *2 in. across, bearing numerous smooth 
glabrous thin hooked spines longer than the capsule. DC. Prod. i. 507 ; 
Miq. PI. Ind. Bat. i. pt. 2, 196 ; Hook. fil. FI. Br. Iiid. i. 396. T. 
polycarpay Wall. Oat. 1079, partly. T. trichocladay Link, ex DO. Prodr. 
i. 507 ; Wall. Oat. 1082. T. indica^ Lam. Diet. iii. 420*? 

Perak : a weed. Distrib. British India, Malay Archipelago, Africa. 

7. COECHORUS, Linn. 

Herbs or undershrubs, more or less covered with stellate pubescence, 
or glabrescent. Leaves simple. Peduncles axillary or opposite to the 
leaves, 1-2-flowered. Flowers small, yellow. Sepals 4-5. Petals 4-5, 
glandless. Stamens free, indefinite or rarely twice the number of the 
petals, springing from a short torus. Ovary 2-6-celled, style short, 
stigma cup-shaped. Capsule elongated, slender or subglobose, smooth 
or prickly, loculicidally 2-5-valved, sometimes with transverse parti- 
tions- Seeds numerous, albuminous, pendulous or horizontal ; embryo 
curved. Distrib. 35 species, throughout the tropics. 

Capsules globular ... ... ... 1. O, capsularis. 

„ cylindric, 10-ridged 2. <7. olitorius, 

„ „ 6-winged ... 3. C. acutangulus. 



118 Gr. Mater iaU for a Flora of the Malayan Peninsula. [Ko. 1, 

1. CoRCHORUS CAPsniiAJUs, L. sp. 74f5, Annual, shrubby, glabves- 
cent. Leaves lanceolate or oblong-lanceolate, acuminate, coarsely 
serrate, the base rounded and with 2 subulate appendages : length 2 to 
4 in., breadth *75 to 1*5 in., petiole *5 in. or less ; stipules linear-subu- 
late ‘25 to *5 in. Capsules axillary, truncate-globose, ridged, wrinkled, 
sub-muricato, 5-celled. Seeds few in each cell. DC. Prodr. i. 505 ; 
.Uoxb. FI. Ind. ii. 581; W. & A. Prodr. i. 73; Wall. Cat. 1071 A, 
B, C; Wight. Ic. t. 311 ; Thwaites Bmim, 31; Dalz. & Gibs. Ijorab. 
PI. 25; Miq. FI. Ind. Dat. i. pt. 2, 194; Hook. fil. FI. Br. Ind. i, 397. 
0. Ma7’2Pi, Ham. in Wall. Cat. 6311. — Rumph. Arnb. v. t. 78, f. 1. 

Cultivated here and tljero in all the provinces for its fibre which 
is known in commerce as “ Jute.” Doubtfully wild. 

2. CoRCHORTTS OLiTORius, L. sp. 746. Annual, shrubby, glabrescent. 
T/caves ovate- lanceolate, serrate, the base rounded and with 2 subulate ap- 
pendages: length 2 to 4 in., breadth '75 to 2 in., petiole *75 to 1‘5 in., ; 
stipules linear, ’5 to 1 in. GapsuUs cylindric, 10 ribbed, 5-cftllod, 2 in. long. 
DC. Prod. i. 504 ; Roxb. FI. Ind. ii. 581 ; W. & A. Prod. i. 73 ; Wall. Gat. 
1072 ; 1, 2, 3, 4, D, E, F ; Boiss. FI. Orient, i. 845 ; Dalz. & Gibs. Bomb. 
FI. 25; Miq. FI. Ind. Bat. i. pt. 2, 195; Thwaites Euum. 31 ; Hook. fil. 
FI. Br. Ind. i. 397. C. decern angularis, Roxb. FI. Ind. ii. 5S2 ; Wall. 
Cat. p. 237, 1072 G. 

Doubtfully wild: but occa.sionally cultivated in all the provinces 
under the uamo of Jute.” 

3- CORCKORITS AOLTANGUUTS, Tiumk. Diet. ii. 104. Erect, herba- 
coons, the stems with a broad line of pubosceiice interrupted and va ly- 
ing in position at ilie nodes, otherwise glabrous. Leaves ovate to ovate- 
lanceolate, acute or acuminate, serrate, the base rounded, wifcli or with- 
out subulate appcnd.agos, sparsely hairy on both surfaces ; length 1'5 to 
2 in., breadth *75 to 1*75 in. ; petiole *25 to ‘75 in. slender, villous at tlio 
apex: stipules lanceolate, acuminate, *5 in. long. Capsules 1 to 1*5 in. 
long, cylindj'ic, 6-winged, with 3 terminal bifid beaks, 3-celled. DC. 
Prod. i. 505; W. & A. Prodr. i. 73; Wall. Cat. 1069, 1074 D, E; Wight 
Ic. t. 739; Thwaites Emini. 31 ; Dalz. & Gibs Bomb. FI. 25; Miq. FI. 
Ind. Bat. i. pt. 2, 194 ; Hook. fil. FI. I3r. Ind. i. 39S. C. (jesfuans ? 
Ham in Wall. Cat. p. 237, 1074 C. C, fuscus, Roxb. Hort. Beng. 42 ; 
FI. Ind. ii. 582 ; Ham. in Wall. Cat. 1069. 

Johore : at the base of Giinong Panti, King’s Collector, No. 180. 
Distrib. India, Ceylon, Australia, Africa, W. Indies. 

8. Trtcfio.spkumu.u, Bliirne. 

Tree.s with penni-nerved, ininutcly stellate, piiberiilous leaves. 
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Flotvers in axillary or terminal, umbellate, stalked cymes or panicles. 
Sepals 5 valvate, thick. Petals 5, membranous with a scale at the base. 
Stamens numerous, free, inserted ou the inner surface of an annular mar- 
ginally villous sub-creuate disk ; anthers broad, short, versatile, the 
connective sub- orbicular. Ovary sessile, 2-celJed, with numerous ovules 
on axile placentas: style short, stigma expanded, papillose. Capsule 
orbicuhir-roniform, much compressed at right angles to the dissepiments, 
loculicidally 2-valvcd, maiiy-sceded. Seeds sub-lenticular, with a thin 
iinperfoct marginally villous arilliis ; albumen fleshy ; embryo central 
the cotyledons orbicular, foliaceous ; i-adicle straight. Distrib. 3 species 
2 of which are Malayan and Polynesian. 

1. Tkicmospermum KuPtZii, King. A tree 40 to 60 feet high : bark 
of young bi-anches very dark- coloured, sparsely and minutely stellate- 
pubescent when young, speedily glabrous. Leaves membranous, ovato- 
ellipiic, shortly acuminate, minutely serrafe-crenate especially near the 
-apex ; the base rounded, sub- truncate, sub-cordato, boldly 3-nerved : 
lateral nerves about 4 pairs : the transverse veins sub-horizontal, curved, 
bold : length 4 to 6 in., breadth 2 to 3 in., petiole about *5 in. Panicles 
solitary, axillary or terminal, stalked, cyinoso, 2-3-cliotomons, much 
shorter than the leaves when in ilovvor, nearly as long when in fruit, 
stcllate-tomcntose. Sepals oblong, acute, stellate-tonioutose outside, 
glabrous inside except a tuft of hair.s at the base. Petah about tlio size 
and shape of the sepals, glabrescent, with a flesliy s(jale at the base and 
a transverse belt of long hairs above it. Ovary sessile, densely villous ; 
style sliorter tluiii the ovary, cyliudric, expanding upwards into tho 
broad papillo.se stigma. Cajmde about *75 in. long and slightly wider, 
emarginato at the apex and crowned by tho pcr.sist(mt stylo : pericarp 
leathery, villous and dark-coloured; inside white, shining and glabrous : 
placentas broad, seeds se.ssilo or shortly stalked, sub-loiiticular, the loner 
hairs of the arillus forming a marginal ring, liixayrewia nicoharica, 
Kurz, Trim. Jourii. Bot. for 1875, p. 325, t. 1G9. 

Nicobars : Kurz. Perak ; King’s Collector, Wray. 

The genus Trichospenmmv wa.s founded by Blume for bis single 
species T. Javanicuni, The generic definition which 1 have given above 
ditfers from that of BIutuo (Bijdr. 56), in tliese respects. Bliimo 
describes (1) tlie jie.stivatioii of the sepals as imbricate ; (2) the stylo as 
absent ; (3) the stigmas as two and emarginate. The definition also 
differs from that given by Beiith. & Hook. (G. P. i. 236) inasmuch as 
these aiitliors describe (1) the petals a.s naked at the base; (2) anthers 
oblong; (3) stylo almost none; (4) stigma sessile, retuse; (5) tlie apex 
of tho capsule produced into a short thick leathery expansion; (6) 
leaves entire. 
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9. Bljgocarpus, Linn. 

Trees. Leaves simple. Flower's usually hermapbrodifcei rarely 
polygamous, in axillary racemes. Sepals 5, distinct. Petals 5, usually 
laciniate at the apex, rarely entire, springing from the outside of a 
cushion-shaped, often 5-lobed torus. Stamens usually indefinite, never 
less than 10, arising from the inside of the torus, and more or less ag- 
gregated into groups opposite the petals and alternating with the glands 
of th^ torus; anthers innate, linear, opening by a terminal pore. Ovary 
sessile, 2-5-cellcd, cells 2-many-ovuled ; style columnar. Drupe with a 
single bony stone which is 8-5 or, by abortion, 1-celled. Seeds pendulous , 
1 in each cell, albumen fleshy; cotyledons flat. Distrib. About 60 
species chiefly in the Indian Archipelago and India; a few in some of 
the South Sea Islands, New Zealand, and Australia. 

Sect. I. Qanitrus, Ovary and drupe 5-cellcd, 
the latter globular. 

Leaves glabcscent or glabrous, without , 

stipules. 

Leaves lanceolate ... ... 1. F. Oanitrus. 

„ ovate-oblong ... ... 2. E, parvifolius. 

Leaves softly rusty-pubescent or tomen- 

tosc beneath, stipulate ... ... 3, E. stipularis. 

Sect. II. Eu-elceocarpus, Ovary 3>celled : longer 
cell of anthers usually with an apical 
tuft of minute hair ; petals cunci form, 
fimbriate. 

Leaves pubescent beneath, elliptic- 
oblong ... ... ... 4. JE?. Scortechinii, 

Leaves glabrescent beneath ; the midrib 
pubescent. 

Leaves ovate to elliptic-ovate, with 

black dots beneath ... 6 . J57. Wrayi, 

„ narrowly lanceolate, not 

dotted beneath... 6. E, salicifoUus, 

Leaves quite glabrous everywhere. 

Leaves with rounded bases. 

Petals glabrous ... ... 7. robustus, 

„ glandular-pubescent ... 8. E, nitidvus^ var. 

leptostachyus. 

Leaves with their bases much 
narrowed. 

Petals glandular-pubescent : 
fruit ovoid or slightly ob- 
ovoid, blunt ... ... 3, E. nitidus. 
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Petals glabrous except on the 
edges : fruit ovoid-olliptio, 
slightly apiculate ... 9. E.Jloribundus. 

Sect. IIL Monocera. Outer cell of author 
produced into an awn. Ovary 2-celled. 

Drupe l*celled, 1-seeded. 

Petals ovate-acuminate, entire ... 10. E, paniculatus. 

Petals about equally wide at base and 

apex; the apex toothed ... ... 11. E» petiolattis. 

Petals wider at the base than the apex, 
the edges much incurved below the 
middle, the apex irregularly toothed 
or fimbriate. 

Apex of leaves acuminate. 

liaccmes longer than the 
leaves: stamens 35 to 40 12. E, Gh'ijflthiL 

Racemes usually shorter than 
the leaves : stamens 20 ... 13. i(r. Hullettiu 

Apex of leaves obtuse : stamens 

about 15 ... ... 14. E. pedunculatus^ 

Petals oblong, slightly obovate, apex ob- 
tuse with 6 to 8 broad teeth ... 15. E, Kunstleri, 

Petals cuneiform. 

Apex of petals with 8 to 10 rather 
broad teeth, sometimes 2-lobed: 
stamens 30 to 50 ... ... 16. E. ohtusus. 

Petals oblong-cuneiform to cunei- 
form, with numerous fimbriae ... 17. E, apiculatus. 

Petals broadly cuneiform, lobed and 

fimbriate ... ... 18. E. aristaius. 

Sect. IV, Acronodia. Flowers 4-merous, poly- 
gamous; anthers not awned and usually 
not bearded (sometimes slightly bearded 
in E. glahrescens) . 

Leaves sparsely and minutely pubescent 
or puberulous beneath, their edges 
serrulate ; petals elliptic, the apex 
slightly lobed ... ... 19. polysfachyus^ 

Leaves rufous-tomentose beneath, sub- 

glabrescent only when very old, 
edges quite entire, recurved; petals 
oblong, obtuse, 8 to 10-toothed ••• 20, E. Jackianns. 

16 
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Leaves rufoxis«pabesoeiit on lower surface 
when young: ultimately glabrescent 
or glabrous ... ... ... 21. E, glahrescena. 

Loaves glabrous at all stages. 

Leaves acute narrowed at the base 
into the petiole; fruit oblong- 
ovoid, ’5 in. long ... ... 22. E, punctatm. 

Leaves acuminate (often caudate) 
base not passing into petiole: 
fruit ovoid*globoso, *35 in. long... 23. E. MastersiL 

1. El^iocarptts Qanttrus, Roxb. Hort. Bong. 42 : FI. Ind. iii. 592. 
A tree 80 to 60 feet high : branchlets with dark bark, cinereously pu- 
berulons when quite young. Leaves membranous, lanceolate, acute at 
base and apex, obscurely serrulate, glabrescent or glabrous: main 
nerves 10 to 12 pairs, spreading, slender : length 3*5 to 5*5 in., breadth 
1*25 to 2*25 in., petiole *3 to *5 in. Baeemes from the branches below 
the leaves, drooping, shorter than the leaves, crowded, many-flowered. 
Flowers *35 in. long, narrow and pointed in bud ; their pedicels rather 
longer, puberulous. Sepals lanceolate, shorter than the petals, puberu- 
Ions outside, glabrescent inside. Petals obovoid, the base thickened, 
rounded and puberulous at the edge ; the limb glabrous, laciniate for 
more than half its length. Torus short, fleshy, wrinkled, pubescent. 
Anthers about 30 to 35, sessile, slightly pubescent or glabrous ; the 
cells slightly unequal, the longer with 1 (or sometimes 2) short white 
terminal hairs. Ovary ovoid-conic, with deep vertical grooves, minute- 
ly tomentose, 5-celled, each cell with about 4 ovules. Style much 
longer than the ovary, thin, fluted, puberulous or glabrescent, thickened 
towards the base. Fruit spherical, *75 to “9 in. in diam., glabrous, 
bluish-purple ; the stone vertically 5-grooved, tubercled, 5-colled, often 
only one cell containing a ripe seed. Mast, in Hook. fil. FI. Br. Ind. 
i. 400; Kurz FI. Burm. i. 13; Wall. Cat. 2660 A to D; Dalz. & Gibs. 
Bomb. FI. 27, Oanitrus sphcerica^ Gasrtn. Fruct. ii. 271, t. 139, f . 6 ; 
Wight Ic. i. 66, — Rumph. Amb. iii. t, 101. E. cyanocarpa^ Maing. in 
Hook. fil. FI. Br. Ind. i. 406. 

Malacca ; Maingay, No. 263. Penang ; Curtis. Perak ; King's Collec- 
tor, Scorteohini. Distrib. Java ; British India, in damp tropical forests 
as far west as Nepal. 

I have dissected flowers of the type specimen (Maingay No. 263) of 
E* cyanocarpa^ Maingay, and I can find no diflerence in them from those 
of the typo sheets of E. Ganitrus in Wall. Oat. Roxburgh’s original 
drawing of E, Oanitrus in Herb. Calc, is wrong as regards the petals, 
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whioh it represents as too broad and with too many fimbrisa : other- 
wise it is an equally exact representation of the Indian plant described by 
him as E. Oanitrusy and of E. cyanocarpa^ Maingay. 

2. ELiBOOARPUS PARYiFOLius, Wall. Cat, 2662 A B. A tree 30 
to 50 feet high : young branches at first minutely pubescent, ultimately 
glabrous greyish-brown and minutely lenticellate. Leaves membranous, 
ovate-oblong, rather bluntly acuminata, serrulate, the base cuneate ; 
upper surface shining, glabrous ; the lower dull of chocolate brown 
colour, glabrous or glabroscent, the midrib and 5 or 6 pairs of curved 
ascending nerves pubescent on both ; length 2*6 to 4 in., breadth 1*1 to 
1*4 in.; petiole *6 to *75 in., slender, puberulous. Bacevies froia the 
branches below the leaves, rather shorter than the loaves, the rachis, 
fiower-pedicela and outside of calyx softly and shortly pubescent. 
Flowers *3 in. in diam., their pedicels about *1 in., recurved, buds conical. 
Sepals slightly shorter than the petals, lanceolate, puberulous within 
and 3-nerved. Petals cuneiform, slightly nerved, cut half-way down 
into numerous narrow lacinias, almost glabrous. Torus of 6 distinct, 
broad, shallow, fleshy, grooved, pale, velvety glands. Stamens 15, 
shorter than the petals, with short filaments ; the anthers scaberulous, 
cells equal, obtuse, the outer sometimes with 2 or 3 minute pale apical 
hairs. Ovary globose, 5-grooved, 5-celled, sparsely pubescent. Style 
as long as the stamens, cylindric, faintly 5-grooved, glabrescent or gla- 
brous. Fruit globose, sometimes ovoid-globose, *75 to 1 in. in diam. : 
stone 5-celled, with fertile seeds in only 2 or 3 cells, ovoid, *7 in. long, 
bluntly rugose, and with 5 very faint grooves from base to apex. 0. 
Mull. Annot, do fam. Eleoocarp. 24; Hook. fil. FI. Br. Ind. i. 401. 

Singapore ; Ridley, King’s Collector. Malacca ; Griffith, (Kew 
Distrib.) 684, Maingay, 254. Penang and Singapore; Wallich, Curtis. 
Perak ; King’s Collector, Scortcchini. 

3. Eljeocarpus sttpuiiAris, Blume Bijdr. 121. A more or less 
rusty-pubescent tree 40 to 70 feet high : young branches thin, minutely 
tomentose. Leaves coriaceous, ovate to oblong-ovate, acute or acumin- 
ate : the edges usually entire, slightly recurved wlien dry, sometimes 
waved ; the base slightly cuneate, or sometimes rounded : upper sur- 
face at first puberulous, ultimately glabrous, the midrib always pubes- 
cent : lower softly rusty-pubescent : main nerves 9 to 12 pairs, spread- 
ing, interarching close to tho margin ; length 3*6 to 6*5 in., breadth 
1*75 to 2*5 in. ; petiole *5 to *75 in., minutely tomentose, not conspicu- 
ously thickened at tho apex ; stipules halbert-shaped, tomentose, fuga- 
ceous. Racemes axillary and from the axils of fallen leaves, usually 
shorter than, but sometimes as long as the leaves ; the rachiseS| pedicels 
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and outside of sepals minutely tomentose. Flowers *35 in« in diam. ^ their 
pedicels *2 to *3 in. long ; buds sub-globose, obtusely pointed. Sepals 
ovate-lanceolate, pubescent inside especially towards the base, the mid- 
rib thickened. Petals longer than the sepals, cuneiform, lobed and out 
irregularly half-way into about 25 slightly unequal fimbriae, veined, 
glabrous, the edges villous. Tortis of 5 distinct, fleshy, sub-globose, 
puberulous, transversely oblong, truncate, 2-grooved glands. Stamens 
25, about half as long as the petals : filaments about half the length of 
the scaberulous anthers ; cells unequal, the longer with (but sometimes 
without) an apical tuft of 4 or 5 stiff white hairs. Ovary ovoid-globose, 
vertically r)-furrowed, tomentose, 5-celled. Style twice as long as the 
ovary, conic-cylindric, pubescent at the thickened base, glabrescent 
above. Fruit globose, smooth ; *8 to 1 in. in diam. ; pulp thin : stone 
very hard, thick, 1-seedod. Miq. FI. Ind. Bat, i. pt. 2, p. 209 ; Mast, 
in Hook. fil. FI. Br. Ind. i. 404 ; Kurz FI. Burm. i. 170. 

Malacca; Griffith, No. 683, Maingay, No. 255, (Kew Distrib.), 
Singapore, Malacca, Penang, Perak ; very common at low elevations. 
Distrib. Java, Sumatra, Borneo, Burmah. 

Var. latifoliay King. Leaves broadly elliptic to olliptic-oblong 6 to 
7 in. long and 2*75 to 3*75 in. broad ; petioles elongate, 1*5 to 2*75 in. ; 
stipules lanceolate. 

Perak ; Scorteebini No. 1991, King’s Collector, Nos. 4412, 8176, 
10786. 


4. El2EOCARP[JS Scoutbchinti, n. sp. King. A tree 30 to 50 feet 
high : young branches and stipules as in E. stipularis. Leaves elliptic- 
oblong otherwise as in E, stipularis except that the main nerves are only 
8 to 10 pairs, and tho under surface is only softly pubescent, not tomen- 
tose : length 5*5 to 7*5 in., breadth 2*25 to 3*25 in. Flower pedicels 
longer than in B. stipularis, and the flowers tho same, except that the 
ovary is 3-furrowcd and 3-colled. Fruit oval, 1 to 1*25 in. long and ’5 
to '76 in. in diam., glabrous and smooth when ripe, 1-celled, l-seeded by 
abortion. 

Perak ; Scorteebini, No. 1481 ; Wray, Nos. 1376, 1836, 2261 ; 
King’s Collector, Nos. 3483, 10303. 

This is one of tho few plants to which tho lamented Father Scor- 
teohini gave a manuscript name. He dedicated it to Jack: but as 
Wallicb’s species, dedicated to tho same botanist, has long priority, I 
name this after my deceased friend. In everything but its 3-celled 
ovary and smooth oval fruit it agrees with E. stipularis, Bl. 

5. Bljbocabpus Wrati, n. sp., King. A small tree: leaf-buds, 
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young branches and inflorescence pale ta^vny-pubesoent;. Leaves ovate 
to elliptic-ovate, shortly and bluntly acuminate, the margin cartilaginous, 
sometimes crenate-serrate, the base always entire and rounded ; upper 
surface glabrous, shining : the lower dull, pale but not glaucous, with 
scattered black dots, glabrescent except the puberulous midrib and 6 or 7 
pairs of rather prominent sub-ascending main nerves ; the reticulations 
distinct, wide ; length 2*25 to 3*75 in., breadth 1*25 to 1 *75 in. ; petiole 
•75 to 1*25 in., pubescent. Racemes mostly from the wood below the 
leaves (a few axillary) more than half as long as tlie loaves. Flowers 
•2 in. in diam., their pedicels *1 in. long or less: buds ovoid, blunt. 
Sepals lanceolate, sub-acuto, outside tomentose, inside pubescent and 
the midrib thickened; the edges not incurved. Petals broadly cun- 
eate, glabrous, cut for a third or a fourth of their length into about 
25 narrow fimbriae; the base truncate. Torus of 5 distinct, fleshy, 
oblong, truncate, several -grooved, velvety glands. Stamens 20 to 25, 
shorter than the petals ; filaments less than half as long as the minutely 
Bcaberulous anthers ; colls sub-equal, the longer sometimes with 2 or 3 
short white hairs. Ovary globose, pointed, grooved, tomentose, 8-colled. 
Style slightly longer than the ovary, conic-cylindric, pubescent at the 
base, glabrescent above. Fruit ovoid-globular, glabrous, slightly 
rugose, 1 to 1*25 in. long when ripe, and ’8 to *9 in. in diam. : pulp 
rather thin: stone bluntly rugose: putaraen very hard, thick: 1 cell 
with a solitary seed, the other 2 cells abortive. 

Perak; on Gunong Bubu at 5000 feet elevation ; Wray, No, 3857: 
Gunoijg Batu Pateh, Wray, No. 1107; Scortechini, No. 400. 

This resembles JEJ. parvifoUus, Wall, in some respects; fcut its 
leaves have more rounded bases, their nerves are rather more numerous 
and the petioles longer; the flower buds are blunt and not pointed as in 
that species, and they are tomentose rather than pubescent; also 
the stamens are more numerous and the ovary is 3 celled. This is found 
moreover at much higher elevations than F. parvifoUus which is found at 
elevations under 1000 feet. 

6. El-eocarpus salicifolius, n. sp., King. A tree 30 feet high : 
young branches puberulous. Leaves thinly coriaceous, narrowly lanceo- 
late, slightly oblique : acuminate, serrulato-crcnulate except at the entire 
cuneate base; upper surface glabrous, shining, olivaceous when dry, 
the midrib puberulous ; lower dull brown when dry, glabrescent, the 
midrib puberulous: main nerves about 8 paii's, rather straight, sub- 
ascending, slender; length 3 to 3*5 in., breadth *7 to *9 in.: petiole 
about *5 in., puberulous. Racemes from the lower axils and from the 
axils of fallen leaves, nearly as long as the leaves ; the slender rachises, 
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and pedicels pubescent. Flowers *25 in. in diam., the pedicels *15 to *2 
in. Sepals lanceolate, spreadings hoary adpressed-tomentose outsidoi 
pubesceni; inside, the midrib slightly thickened, the edges not incurved. 
Petals a little longer than the sepals, cuneiform^, contracted into a rather 
narrow claw, divided more than half-way down into about eight 3-fim- 
briate lobes, glabrescent outside,' pubescent inside. Torus of 5 distinct, 
subgloboso, fleshy, externally grooved glands. Stamens 25, shorter than 
the petals ; filaments half as long as the minutely scaberulous shining 
anthers : cells subequal, pointed, the upper with a minute apical tuft 
of short hairs. Ovary globose, pointed, tomentose, 3-celled. Style 
longer than the stamens, thick and tomentose at the base, cylindric and 
glabrous above. Fruit unknown. 

Singapore ; King’s Collector, No. 1207. 

This approaches E. augustifolius^ Bl. but has smaller more pubes- 
cent petals, fewer stamens, and less glabrous leaves. It is also closely 
allied to JSr. hypadenusy Miq., but has not the characteristic rounded 
stipules of that species, and the leaf- venation is different. It is also 
allied to E. parvifolius^ Wall, from which it differs in its narrower leaves 
with much more slender veins, and also by its 3-celled ovary. 

7. ELiEOCAUPUS ROBUSTUS, Roxb. Hort. Beng. 42 ; FI. Ind. ii. 698. 
A tree 40 to 60 feet high ; young branches rather stout, at first puberu- 
Ions ; afterwards glabrous, cinereous, lenticellate. Leaves thinly coria- 
ceous, ovate-lanceolate to ovate, acuminate or acute, serrate almost to 
the slightly narrowed rounded rarely cuneato base ; both surfaces gla- 
brous,* the upper shining ; the lower dull, slightly paler, the minute 
reticulations rather distinct and the 10 to 12 pairs of spreading curving 
nerves rather prominent: length 3*5 to 9 in., breadth 1*75 to 3*5 in. ; 
petiole 1 to 2*25 in., thickened at the apex. Racemes from the branches 
beneath the leaves, and a few axillary, often nearly as long as the 
leaves: rachis, pedicels and outer surface of the sepals pubescent. 
Flowers *5 in. in diam., the pedicels slightly recurved and about *3 in. 
long. Sepals lanceolate, glabrous inside except the incurved pubes- 
cent edges, the midrib thick. Petals broadly cuneiform, much contract- 
ed in the lower half, the base acute, cut half-way down into about 30 
narrow fimbriae, glabrous except the puberulous edges. Torus of 5 
fleshy, truncate, cushion-like velvety glands. Stamens 30 to 50, shorter 
than the petals, scaberulous; the filaments curved, about one-fifth 
the length of the anthers; cells subequal, the longer with a small 
tuft of white hair at its apex. Ovary ovoid-globose, with about 6 
shallow vertical grooves, tomentose, 3-celled. Style cylindric, longer 
than the ovary, shorter than the petals, pubescent in its lower, glabrous 
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in its upper half. Fruit ovoid-globose, 1 to 1*25 in. long : stone oblong- 
ovoid, rugose, slightly 3-grooved at base and apex, 3-celled. ]VfB<st. in 
Hook. fil. FI. Br. Ind. i. 402 ; Kurz FI. Burm. i. 169 ; Pierre FI. For. 
Oocli-Chine, t. 147; WigM Ic. t. 64; Wall. Oat. 2664, E. ovalifoliusj 
Wall. Cat. 2666 ; 0. Mull. Annot. de fam. Eteocarp. 21. E . amygdalinus^ 
Wall. Oat. 6857. E* serratus^ Wall. Oat. 2666 0. E, ohlonga. Wall. 
Oat. 2677. E. aristatus^ Wall. Cat, 2665 B. ? Wall. Cat. 9027. E* 
Helferi, Kurz MSS, ; Hook, fil. FI. Br. Ind. i. 402. 

Penang ; Curtis. Pahang ; Ridley. Andaman Islands. Distrib. 
British India, from Burmah to the tropical forests of the E. Himalaya. 

8. BiiEOCARPUS NiTiDUS, Jack Mai. Miac. Vol. i. No. 2, 41 ; Hook. 
Bot. Misc. ii. 84. A tree 25 to 35 feet high ; young shoots deoiduously 
pulverulent-pubescent, speedily glabrous as are all other parts except the 
inflorescence ; young branches with blackish bark. . Leaves thinly 
coriaceous, oblong-lanceolate to elliptic-oblong, acuminate, crenato-ser- 
rulate, (sometimes obscurely so) the base cunoato (rounded in var. 
leptostachya) ; upper sux’faco shining, the lower dull brown ; main nerves 
10 to 13 pairs, spreading, forming slender arches a little short of the 
margin : length 4*5 to 9 in., breadth 1*75 to 2‘75 in, ; petiole 1*25 to 2 
in. thickened at the apex. Racemes crowded on the old wood below the 
leaves and rather more than half as long ; rachis, flower-pedicels, and 
exterior of sepals sparsely pubcrulous. Floiocrs *35 in, in diam., their 
pedicels recurved and rather sliorter. Sepals shorter than the petals, 
ovate-lanceolate, acute, puboriilous and sometimes lenticellato outside, 
puberulous inside and the midrib very thick. Petals cuneiform, finely 
and irregularly laciniate for nearly half their length, tho entire trian- 
gular part with thickened nerves and truncate base, glandular-pubescent 
especially at the edges. Torus of 6 truncate, sub-globular, fleshy, to- 
mentose, cushion-like glands. Stamens 15 to 35 ; tho filaments nearly 
as long as the scabrid obtuse anthers : cells sub-equal, awnlcss, but 
sometimes the longer with 2 or 3 small white hairs. Ovary globose, 
slightly pointed, tomentose, 3-celled ; style longer than tho ovary, slight- 
ly thickened below and puberulous. Fruit ovoid, or slightly obovoid, 
smooth, 1*5 in. long, and 1 in. in diam. when quite ripe : stone 3-celled, 
only one cell bearing a perfect seed. Wall. Cat. 2670 ; Miq. FI. Ind. 
Bat. i. pt. 2, p. 208 ; Mast, in Hook. fil. FI. Br. Ind. i. 401 ; Wall. 
Cat., No. 2678 (E. pedunculatus) in part. 

Penang ; Jack, Curtis, No. 282, 463. Perak ; King’s Collector, No. 
4926. 

The anthers are sometimes without any terminal hairs : sometimes 
there are a few. I have seen no authentic specimen of Jack’s naming, 
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and nothing that I have dissected quite fits his description of F. nitidus, 
of which he describes the stamens as 15 : whereas in the plants which 
I refer to this species they vary from 15 to 35. Jack describes the 
putamen as 5-ndged and 5-cellod ; I do not find more than 3 cells in the 
ovary. In spite, however, of these discrepancies, I believe that Jack’s spe- 
cimen above cited belongs to the species which he named E. nitidus, 
Wallich’s specimen No. 2679 has leaves which do not well answer to Jack’s 
description ** attenuate at the base.” They are only slightly attenuate, 
and correspond rather with those of his own species E. leptostachyus 
which is sufficiently distinct as regards the shape of its loaves to be main- 
tained as a variety, though not in my opinion entitled to specific rank. 

Var, leptostachya. Leaves elliptic-oblong to elliptic-rotund, acute, 
the edge obscurely serrate-crenato, often sub-entire, the base rounded : 
length 6 to 9 in., breadth 2*75 to 4’5 in. ; petiole 1 in. to 1*75 in., slight- 
ly thickened at the apex. E. leptostachyus^ Wall. Cat. 2672; 0. Miill, 
Annot. do fam. Elseocarp. 23 ; Mast, in Hook. fil. FI. Br. Ind. i. 403. 

Penang, Wallieh; Perak; King’s Collector, Nos. 409, 4905, 10106, 
10240; Scortochini, Nos. 196, 1762 ; Wray, No. 2313. 

9. ELiEOCARPUs PLORTBDNDUs, Blumo Bijdr. 120. A tree 30 to 40 
feet high : young shoots shortly silky ; otherwise glabrous, except the 
inflorescence. Leaves thinly coriaceous ovato-elliptic to oblong-lanceolate 
or oblanceolate, shortly acuminate, coarsely crenato-serrato, the base much 
narrowed ; both surfaces shining, with a blistered appearance when dry : 
main nerves 5 to 7 pairs ; length 3 to 5*5 in., breadth 1*75 to 2*75 in., 
petiole 1 to 1*5 in., thickened at the apex. Racemes usually from below 
the leaves, sometimes axillary, usually shorter than, but sometimes near- 
ly as long as the leaves ; rachises, pedicels and outside of sepals puberu- 
lous. Flowers *4 in. in diam., their pedicels about *35 in. long. Sepals 
lanceolate, outside glabroscont and often pustulate ; inside glabrous 
except the pubescent involute edge, the midrib prominent. Petals 
cuneiform, lobed irregularly half-way down, the lobes divided into about 
25 fimbriae, glabrous except the x)ube8ceiit edges, the lower half veined 
and thickened, often pustulate. Torus of 5 distinct, fleshy, oblong, sub- 
globular, truncate, tomentoso glands. Stamens about 30, shorter than 
the petals, scaberulous, the filaments very short, the cells slightly un- 
equal, the longer with a small apical tuft of white hair. Ovary ovoid- 
globose, tomentose, 3-cellcd. Style longer than the stamens, oyliiidric, 
puberulous in the lower, glabrous in the upper third. Fruit 1 in. long, 
ovoid-elliptic and slightly apiculate when ripe, oblong and much api- 
culato when young : stone narrowly ovoid tapering to each end, with 
3 vertical grooves and many rather shallow large rugsa, 3-celled, one 
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or two of the cells sub-abortive, the walls thick. Mast, in Hook. fil. 
FI. Br. Ind. i. 401 ; Miq. FI. Ind. Bat. i. pt. 2, 210 ; Kurz FI. Br. Burm. 

1. 167 ; Pierre FI. Forest. Coch.-Chine, t. 143 ; Miq. FI. Ind. Bat. i. pt. 

2, 210. JSf. serratiis, Boxb., (not of L.) FI. Ind. ii. 596. E. grossa^ Wall. 
Cat. 2661. E. serratus^ Roxb. ox Wall. Cat. 2666 A, B. partly. E. 
oblonguSf Wall. Cat. 2677 ; C. Miill. Annot. de fam. Elseocarp. 19, f. 30. 
E, Lohbianus, Tnrcz. in Mosc. Bull. 1858, 235. 

The Nicobar Islands. Distrib. British India through Burmah to 
the B. Himalaya, in tropical forests. 

There is no doubt that this is the plant which Roxburgh described 
as E.serratuSf Willd. 

10. Bljbocaupus paniculatus, Wall. Cat, 2663. A tree 15 to 30 
feet high : all parts glabrous except the inflorescence, young branches 
with dark polished bark. Leaves thinly coriaceous, lanceolate or ob- 
lanceolate-oblong to ovate-oblong, shortly acuminate ; the edges entire, 
slightly wavy ; base slightly cuneate, sometimes rounded : both sur- 
faces glabrous, the upper shining ; the lower paler and rather dull, the 
reticulations distinct; main nerves 5 to 7 pairs, sub-ascendiug, inter- 
arching freely within the margin: length 4*5 to 6'5 in., breadth 165 to 
2*75 in. ; petiole *8 to 2 in., glabrous. Racemes numerous, from tho 
axils near the apices of the branches, longer than the loaves, erect, 
rachises puberulous, becoming glabrous : pedicels spreading, slender, 
minutely pubescent, *5 to *65 in. long. Floivers about *5 in. in diam. ; 
buds ovoid with long narrow points. Sepals ovate, acuminato, ad- 
pressed- sericeous outside ; glabrous inside except tho pubescent infolded 
edges. Petals not longer than the sepals, ovate acuminate, entire, out- 
side adpressed-sericeous, inside glabrous in tho upper villous in tho 
lower half and especially on the thickened midrib and infolded edges. 
Torus a shallow fleshy waved sericeous disk. Stamens 50, almost 
sessile, neai'ly as long as the petals ; anthers sericeous, tho colls sub- 
equal, the outer with a rather thick terminal awn. Ovary narrowly 
ovoid, sericeous, 2-celled. Style longer than tho ovary, cylindric, gla- 
brous. Fruit ellipsoid, blunt at each end, smooth, glabrous, bluish 
when ripe, ’4 to *5 in. long and *25 to *35 in. in diam. ; pulp rather 
thick, slightly fibrous ; stone bony, minutely tubcrciilato, 1-cellod, 1- 
seodod. C. Miill. Annot. de fam. Elaeocarp. 12 ; Mast, in Hook. fil. FI. 
Br. Ind. i. 407. Monoceras leucobotryum, Miq. FI. Ind. Bat. Suppl. 409. 
Monocera Griff ithii, Miill. !• c. 

Singaywro ; Wallich, Anderson. Malacca ; GriflBth, Maingay (Kew 
Distrib.) No. 257. Perak ; Scortechini, King’s Collector ; common at low 
elevations. 

17 
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11. El/kocarpus PBTiOLATtrs, Wall. Oat, 2673. A tree 20 to 40 
feet high ; all parts glabrous except the inflorescence ; young branches 
dark- coloured, about the thickness of a goose-quill. Leaves coriaceousi 
elliptic to elliptic-oblong, acute or shortly and bluntly acuminate; 
edges entire : base slightly ciineate or rounded ; both surfaces shining, 
the lower slightly paler when dry, the reticulations sharply distinct on 
both surfaces : main norres 7 or 8 pairs, siib-asconding, curving and 
interarching a little within the margin : length 4*5 to 6*5 in., breadth 
2 to 2-75 in. ; petiole 1*4 to 2*4 in. slender, dark- coloured, slightly thick- 
ened at the apes. Racemes numerous from the old wood just below the 
leaves, shorter than the leaves, rachi.ses and pedicels deciduously puberu- 
lous. Floioers ’5 in. in diam., their pedicels ‘35 in. ; buds ovoid, rather 
abruptly pointed. Sepals lanceolate, acuminate, almost glabrous exter- 
nally ; quite glabrous internally, the infolded edges alone pubescent, the 
midrib thickened from base to apex. Petals about as long as the sepals, 
oblong, the apex cut into 10 to 13 narrow glabrous teeth, the lower two- 
thirds sericeous, cucullate at the base from the infolding of the edges, a 
large fleshy villous gland in the middle near the base with a quasi-cell 
at each side of it, the hairs on the inner surface retroversed. Torus a 
10-lobod fleshy glabrescent disk. Stamens 18 to 25, shorter than the 
petals, with soricoona or glabrescent fhit or sub-cylindric filaments much 
shorter than t he shortly puberiilous anthers : apex of anther deeply 
deft, the outer coll with a sub-recurved thick awn shorter than the 
filament. Ovary ovoid, pointed, glabrous, 2-celled. Style as long as the 
stamens and much longer tlian the ovary, cylindric, grooved, glabrous. 
Fruit elliptic, blunt at each end, smooth, '4 to *6 in, long, and *3 in. in 
diam. : the pulp tliiu, with very few fibres ; stone very slightly rugose, 
1-celled, 1 -seeded. Monocera pcHolatay Jack. Mai. Miac. i. No. v, 43; 
ex Hook. Bot. Misc. ii. 86 ; Cum. et Zoll, in Bnll. Mosc. xix, 495. 
Monoceras poMolatum, Miq. FI. Ind. Bat. i. pt. 2, p. 212; Kurz FI. Burm. 
i. 164 ; Pierre, FI. Forest. Coch.-Chine, t. 140. Flteocarpus Integra^ 
Mast, (not of Wall.) in Hook. fil. FI. Br. Ind. i. 408. 

Malacca; Griffith No. 699; Main gay, No. 256, (Kew Distrib.); 
Derry, Singapore; Hullett, King. Penang ; Curtis, No. 383. Perak; 
Scortechini, King’s Collector, Wray, very common at low elevations. 
Distrib. Sumatra, Beccari, N. S. No. 668. 

This is undoubtedly the Monocera petiolafa of Jack; that it is 
the illmocarpus integra of Wall, (Cat. No. 2668) I very much doubt. 
Wallich’s No. 2668 was collected in Silhet from which no specimen any- 
thing like this has been collected since his day. In fact there is no 
evidence to show that this species is found in any part of British India 
(as distinguished from British Malaya), although Kurz includes it in his 
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Flora of Burmah. This species is a smaller ti-ee than JS?. pedmiGulatus^ 
which, however, it closely resembles, differing chiefly in the shape of the 
leaves, the nearly glabrous sepals and in the larger number of stamens. 
E. avails^ Miq. (a species from Sumatra) must bo very nearly allied to 
this. I liave seen only a fruiting specimen of E. ovalis, but, except in 
having leaves of thicker texture and slightly larger fruit, I see little to 
prevent its being referred here. 

12. Eljsocarpus Griffithii, Mast, in Hook, fil FI. Br. Ind. i. 408. 
A tree 30 to 40 or over 70 feet high, all parts glabrous except the iu- 
floresoence; young brandies almost as thin as a crow-quill, dark-colour- 
ed. Leaves thinly coriaceous, ovate-lanceolate to lauceolato, acuiuiuate, 
the edges cartilaginous with shallow mucronate creinilatious, or sub- 
entire with remote marginal black points, the base sub-cunoate or 
rounded ; both surfaces shining, the reticulations miuuto and distinct : 
main nerves 6 or 6 pairs spreading, forking and into parching at some 
distance from the margin, not prominent; length of blado 2*5 to 3*75 
in., breadth *9 to I't'J in., petiole *5 to I in. Racemes from the u|»por 
axils, longer than the leaves, raohises and pedicels softly and mimitoly 
pubescent. Flowers '5 in. in diam. ; pedicels thickened at the apex, 
'(> to *8 in long : buds ovoid-conic. Sepals lanceolate, acuminate, finely 
adpressed sericeous externally, glabrous internally except the pube.sceiit 
infolded edges and the thickened sometimes sericeous midrib. Petals 
about as long as sepals, ovato, acuminate, tlie apex irregularly 2 or .3- 
toothed with 2 or 3 lateral fimbriae, outside minutely ndpre.ssod- 
sericeous, inside retroversed hir.suto especially on the large gland near 
the base; edges in the lower iwo-tliird.s much infolded so as to form with 
the gland 2 quasi-cells. Toms a shallow, acutely 10- lobed, fleshy disk. 
Stamens 35 to 40, shorter than the petals: filaments short, sericeous as 
are the unequally 2-ccned anthers : outer cell with a tapering awn ^ to ^ 
of its own length, the inner with a few apical bains. Ovary narrowly 
ellipsoid, tapering, glabrous except a few silky hairs, 2-eelled. Style 
cylindric, grooved, glabrous, longer than the ovary. Fruit ellipsoid, 
blunt at both ends, smooth, *5 in. long and ’3 in. in diam.: pulp thin 
with a few fibres; stone slightly rugose, l-ceUcd, l-seedcd. ICurz in 
Journ. As. Soc. Bong. pt. 2, fur 1870, p. 68 ; for 1874, pt, 2, 123 ; For. 
Flora Bnrm. i. 164. Monocera tricanihera^ Grilf. Not. pt. 4, 518, t. 619, 
fig. 3. Monocera GriJ)Uhiif Wight 111. i. 84, (not of Miill.). Monocera 
holopetalay Zoll. et Cum. Bull. Mosc. xix, 496. Monoccras odontopeta- 
luniy Miq. FI. Ind. Bat. Supp. 409. 

Malacca; Griffith, Maingay, No. 257/2 (Kow Distrib.). Perak, at 
low elevations; King's Collector, Wray. Penang; King’s Collector, 
Distrib. Tenasserim, Heifer, No. 714, Kew Distrib. 
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13. ELfiOOARPUS Hullettii, n. sp., King. A tree 30 to 40 £eot 
high : young branches very slender, dark-coloured \ all parts glabrous 
except the inflorescence. Leaves thinly conaceous, lanceolate to ovate- 
lanceolate, acuminate ; edges slightly cartilaginous, entire or remotely 
and obscurely serrate ; the base ciineate or rounded : both surfaces 
shining, the reticulations minute, elongate and rather distinct on the 
lower ; main nerves 7 or 8 pairs curving, interarcliing within the edge, 
rather faint; length of blade 2*6 to 3 in., breadth *76 to 1*4 in.; petiole 
*65 to ‘9 in., slender. Bacemes from the leaf-axils below the apex, 
crowded, usually shorter than, but sometimes as long as, the leaves, the 
rachises glabrescent or puberulous, tlie pedicels silky puberulous. 
Flowers *3 in. in diam., tlieir pedicels *35 in, long. Sepals linear-lanceo- 
late, acuminate ; externally ad pressed- pubescent ; internally glabrous 
below, puberulous near the apex and on the infolded edges. Petals 
ovate, concave at the base, narrowed to the 10 to J 2-fimbriate apex ; 
outside glabrous, inside villous on the much-thickened base of the mid- 
rib, otherwise puberulous. Torus very shallow, deeply 10-lobed, serice- 
ous. Stamens 20, slightly shorter than the petals : filaments nearly as 
long as the minutely scaberulous anthers, outer cell with tapering awn 
nearly as long as itself. Ovary ovoid, pubescent, 2-celled. Style as 
long as the petals and much longer than the ovary, subulate, puberulous 
below, glabrous above. Fruit ellipsoid, blunt at (^acli end, smooth, *6 
in. long, *35 in. in diam. ; pulp thin, very slightly fibrous ; stone rugulose, 
rather thick, bony, 1 -cel led, 1-seeded. 

Singapore; Hullett, No. 132. Penang; Curtis, No. 1091, King’s 
Collector, No. 147C5. Perak, on low hills; Scort(?chini, King’s Collector. 

A species not unlike E. Grifithiiy Wall, but with smaller flowers 
and much shorter racemes. 

14. Eladocaupus pedunculatus, Wall. Cat. 2678 in part. A tree 
40 to 80 feet high: glabrous excc])t the inflorescorico : young bmnehos 
nearly as thin as a crow-quill, polished, dark-coloured; their apices and 
the older branchlets rough and thickened. Leaves coriaceous, oblanceo^ 
late or narrowly elliptic-oblong, obtuse or slightly narrowed at the apex, 
the base veiy cunoate; the edges cartilaginous, remotely-mucronate 
cronate- waved, slightly recurved when dry; both surfaces sliining: the 
lower very slightly the paler and with the minute reticulations distinct ; 
main nerves 5 to 7 pairs, intorarching at some distance from the edge ; 
length of blade 3 to 4*5 in., breadth 1*25 to 1*8 in., petiole *75 to 1*2 in, 
Eacemes axillary but mostly from axils of fallen leaves, 3 or 4 in. long, 
rachises and pedicels hoary-pubescent. Flowers *3 in, in diam., buds 
naiTOwly ovoid, sub-acute ; pedicels recurved, slightly longer than the 
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flowers. Sepals lanceolate, sub-acute, minutely adpressed-sericeous 
externally, almost glabrous internally except the pubcvscent inverted 
edges, the midrib equally thickened from base to apex. Petals slightly 
longer than the sepals, oblong, expanded at the base, the apex broad, 
cut into 10 to 15 cylindric filiform glabrous limbria3 one-fourth of the 
length of the petals : lower part soriceona on both surfaces but especial- 
' ly on the inner (where the hairs are reversed), cucullate with the edges 
much infolded, and with a largo basal gland at each side of which is an 
imperfect cell. Torus a fleshy deeply 10-lobed glabrescent disc. 
Stamens about 15 ; slightlj’ shorter than the petals, filaments pubescent, 
less than half the length of the puberulous sub-equal anthers : outer 
cell with a short sub-recurved awn. Ovary ovoid, pointed, smooth, 
glabrous, 2-celled. Style as long as the stamens, cylindric, grooved, 
glabrous. Fruit ellipsoid, blunt at each end, 5 in. long and *3 in. in 
diam., l-ccslled, 1-seeded ; pulp rather thin, slightly fibrous, stouo miiiuto- 
ly rugulose, 1-celled, 1-seeded. Mast, in Hook. fil. FI. Br. lud. i. 408. 

Singapore; Wallicli, Ridley. Malacca; Grilfith, No. 698, Maingay 
No. 258 (Kew. Distrib.). Penang; Curtis, No. 256. Perak; Scortechini, 
King*s Collector, Nos. 269, 6907, 10831. 

Miquel’s Monocera Palernhanica^ from Sumatra, judging from the 
only authentic specimen which I have scon (and which has no flowers), 
if not identical with this must bo a very closed allied species. Under 
his Catalogue, No. 2678, Wallicli issued two species, the above described 
as F, pedunculatusy and another which is clearly E. nitidusy Jack. 

15. Bl;kocarpus Kunstleri, n. sp , King. A tree 50 to 70 feet 
high : young branches as thick as a goosc-quill, polished, thickened and 
rough at tho apex : all parts glabrous except the inlloresceiico. Leaves 
coriaceous, rotund-obovate, tho apex broadly obtuse, sometimes with a 
short broad apical ns, rather abruptly narrowed from below the middle 
to the acuminate base ; both surfaces, shining, glabrous ; main nerves 
about 10 pairs, ascending, inierarching freely inside tho entire or cro- 
nate-serrate edge: prominent beneath; the reticulations rather faint; 
length 5 to 8 in., breadth 2’75 to 3*75 in., poliolo *5 to *7 in,, pubescent. 
Baesmes crowded from tho axils of fallen leaves and a few axillary, less 
than half as long as the leaves, 6 to 9-fiowercd : rachises and pedicels 
slender, puberulous, glabrous when old. Mmvers *6 in. in diam., their 
^pedicels *5 in. or more long. Sepals lanceolate, sub-acute, pubescent on 
both surfaces, the midrib thickened and villous at the base inside. 
Petals about as long as the sepals, oblong slightly obovate, obtuse, thick- 
ened in the lower half, the apex with 6 to 8 rather broad teeth, ad- 
pressed-sericoous outside, densely villous inside. Torus a shallow 
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toothed yilloua cup. Stamens 28 to 30, shorter than the petals ; fila- 
ments nearly as long as the minutely scaberalous anthers, swollen in the 
lower half, the apex of the outer anther-cell with a short recurved awn. 
Ovary ovoid, pointed, tomentose, 2-celled. Style cylindrio, as long as 
the petals, puherulous below, glabrous at the apex. Fruit unknown. 

Perak ; at elevations under 1000 feet, King’s Collector, No. 8328. 

A species near F, apiculatus^ Mast, but with broader, blunter leaves 
more abruptly attenuated to the base and quite glabrous, also with 
smaller flowers. 

16. Bfi^oCARPUS OBTUSUS, Blume Bijdr. 125. A tree 30 or 40 
feet high : young shoots minutely pale pubescent, ultimately glabrous. 
Leaves coriaceous, oblong-obovate, the apex rounded or rotuse, gradually 
narrowed from above or below the middle into the acute or acuminate 
base ; the edges sub-entire or with shallow miicronate crenations ; upper 
surface glabrous, shining ; the lower minutely puberulous at first, ulti- 
mately glabrous, the reticulations very minute and rather distinct; 
main nerves 6 to 8 pairs, sub-ascending, not much carved, rather pro- 
minent below, scrobiculate at their origin from the midrib; length 4‘5 
to G’5 in., breadth 2-25 to 2*75 in., petiole *75 to 1*1 in. Racemes axil- 
lary, sometimes from the axils of fallen leaves, loss than half as long as 
the leaves, few-flowcred ; rachises and pedicels puberulous when young, 
often nearly glabrous when old. Flowers *9 in. in diaiu ; tlieir pedicels 
sloudoi*, *75 to 1 in. lojjg. Sepals oblong-lanceolate, outside minutely 
pubescent, inside sparsely adpressed-soricoous, the midrib thickened. 
Petals longer than the sepals, cuneiform, the base rather broad ; the 
lower third thickened and its edges infolded, the apex with 8 to 10 
rather broad teeth sometimes 2-lobed, sericeous on both surfaces but 
especially on the thickened lower third. Torus a wavy, sub-lO-toothed, 
fleshy, sericeous cup. Stamens 30 to 50, shorter than the petals : the 
filaments slender, slightly swollen in the lower halF, as long as the 
pubescent anthers ; outer anther cell with a thin tapering awn about as 
long as itself. Ovary ovoid, sericeous or pubescent, 2-celled. Style 
tapering, cylindiic, nearly as long as the petals, slightly grooved, 
piiborulous. Fruit ovoid, oblo?ig, not pointed, 1-5 in. long, and *9 in. 
in diam., smooth : stone boldly tuberctilate, 1-celled, 1-soeded. Mono^ 
ceras obtiisum, Hassk. Tijds. Nat. Gesch. xii. 136; Miq. FI. Ind. Bat. i. 
pt. 2, p. 212. F. Monoceras, Cav. (fide Mast, in Hook. fil. FI. Br. Ind. 
i. 405). E. littoralis^ Kurz (not of Teysin. and Binn.) in Journ. As. 
Soc. Beng. 1874, pp. 132, 182 ; For. FI. Burm. i. 167. 

Malacca; Griffith, (Kow Distrib.) No. 700. Perak, at low eleva- 
tions; King’s Collector, Nos. 1096, 4671; IScortechini 1396. Pahang; 
Ridley, 1312. Distrib. Java, Borneo, Sumatra, Burmah. 
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E. MonoceraSy Cav. to which Dr. Masters reduces this, was founded 
by its author on specimens from the island of Luzon. The species, how* 
ever, is not giv^en in the latest Ploi*a of the Pliilippines (that of Sig. 
Vidal) ; and, as the original description of Cavanilles does not quite 
agree with the flowers of the Perak specimens, I think it safer not to go 
farther back them Blume’s name, leaving it to be settled hereafter 
whether E, ohtusus, Bl. is really the same plant as the Philippine E. 
Monoceras, The Perak plant is closely allied to E, Uitoralinj T. B. (for 
which Kurz mistook it) ; and also to the smaller-flowered Sumatran 
E, cuneifolius^ Miq. 

17. ELiEOOARPUS APiciTLATUS, Mast. in Hook, fil, FI. Br. Ind. i. 407. 
A tree 50 to 60 feet high ; young branches glabrous, their apices much 
thickened, rough and pnberulous. Leaves coriaceous, obovate or ob* 
lanceolate-oblong, slightly nai’rowed to the obtuse, sub-acute, or shortly 
apiculate apex, and much narrowed to the base, the edges sub entire or 
with coarse shallow crenations ; both surfaces glabrous, shining, the 
midnb on the lower glabrescent when young ; under snrfaeo pale, the 
reticulations minute, rather distinct ; main nerves 12 to 14 pairs, slightly 
prominent beneath and interarching freely within the margin, not 
scrobiculate ; length 7 to 10 in. ; breadth 2‘5 to 3‘75 in., petiole *3 to 1 
in,, thickened at the apex, liacemes few, mostly from the axils of 
fallen leaves, usually about a fourth but sometimes half the length of 
the leaves ; the rachises and pedicels softly pubescent. Flotve)*s *9 in. 
in diam. ; buds oblong, sub-obtnso or pointed, their pedicels *75 to 1’25 
in. Sepals oblong- lanceolate, rufous-pubescent outside, glabrous or 
glabrescent inside, the edge infolded and pubescent, the midrib thickened 
from base to apex. Petals slightly longer than tlie sepals, oblong- 
cuneiform to cuneiform, cut from one-fourth to one-fifth of their length 
into numerous rather broad fimbrim ; externally adprossed-soriceous 
in the lowror half, glabrous in tlio upper; internally thickened and 
villous in the lower, glabrous in the upper, half. Torus a sliallow 
fleshy pubeinilous cup. Stamens 30 to 40, lialf as long as the petals ; 
filaments shorter than the minutely scabernlous anthers, bulbous at the 
base: outer anther-cell with short or long apical recurved awn. Ovary 
ovoid, rufous-tomentose, pointed, 2-celled. Style as long as the petals, 
conic-cylindric and pubescent in the lower half, filiform and glabrous 
in the upper. Fruit (fide Masters) “ 1 in. long, resembling the fruit of 
a Diospyros,'' Terminalia moluccana. Wall, (not of Lamk.) Oat. 3969. 

Penang; Wallich. Malacca; Griffith, Maingay, No. 262 (Kew. 
Distrib.). Perak; Scortechini, King’s Collector; common at low ele- 
vations. 
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Allied to E* Kunstleri^ King and to E, rugosus^ Eoxb. In fact I 
am inclined to believe that it is merely a form of the latter, from which 
it should not be separated specifically. Dr. Prain has called my atten- 
tion to Wallicb's sheet No. 3969, which is unmistakeably this species, 
and has nothing to do with Terminalia mohiccana, Lamk. which is T, 
Catappa, Linn. 

18. Eljiocarpqs AursTATUS, Roxb. Hort. Beng. ; FI. Ind. ii. 599. 
A tree 30 to 60 feet higli : young branches of about the thickness of a 
swan’s quill, smooth, thickened and rough towards the apex. Leaves 
thinly coriaceous, obovate, shortly and bluntly apiculate, remotely cre- 
nate-semite, narrowed to the base, glabrous on both surfaces ; main 
nerves 7 to 10 pairs, slender, curving, scrobiculate at the origin from 
the midrib; length 6 to 8*5 in., breadth 2‘75 to 3*75 in., petiole *5 to *7 
in. Racemes axillary and from the axils of fallen loaves, often nearly as 
long as the leaves, 3 to 6-flowered, rachises and pedicels puberulous or 
glabrous. Flowers nearly 1 in. in diaru. ; buds cylindric, pointed ; pedi- 
cels ’8 to 1*25, or longer in fruit. Sepals as in E. apiculatus. Petals 
also as in E, apiculatus but broadly cuneiform, and lobed as well as 
fimbriate. Stamens 50, otherwise as in E, apiculatus. Ovary less vel- 
vety, but otherwise as in E, apiculatus. Fruit ovoid, smooth, 1*25 to 
1*4 in. long and *8 to *9 in. in diam., pulp rather thick; stone oblong, 
flattened, pointed at each end, inigose, slightly ridged in the middle of 
each side, 1 in. long, 1-celled, 1-seeded, Mast, in Hook, fil. FI, Br. Ind. 
i. 405. E, rugosus, Wall. Cat. No. 2659 (not of Roxb.). 

Andaman Islands ; King’s (Collector. Distrib. Brit. India in 
Burmah, Chittagong, Sylliet, Assam, Khasia Hills and base of Eastern 
Himalaya. 

This is very closely allied to E, rugosus^ Roxb. — a species originally 
discovered by Roxburgh in Chittagong, but specimens of which from 
that province are very rare in collections. The plants distributed under 
this name by Wallich as No. 2659 of his Catalogue were not collected 
there but in Sylliet, while some of them were taken from trees cultiva- 
ted in the Botanic Garden, Calcutta. Tliey are not E. rugosus at all, 
but E, aristatus^ Roxb. ; and they differ from true E, rugosus in having 
their young branches thinner and smoother; and in leaves which are always 
glabrous, not so gradually narrowed to the base and with much longer 
petioles. Their racemes are also more numerous, the petals more broad- 
ly cuneiform and the stamens more numerous, (50 as against 30 to 40). 
The pulp of the fruit is thicker in Andamans specimens of this than in 
those from Sylliet and Assam ; and the stone is proportionately smaller. 
There is in Assam and Burmah a plant closely allied to this which has 
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smaller leaves Avitli very largo scrobiculas on the lower surface at the 
junction of tlio petioles witli the midrib. This has been named F, 
simplex by Kurz, (Fi. !3iinn. i. 165.) A similar foi*iu occurs in Travancoro 
and has been luimcd Z'7. venustus by Beddome (Flora Sylvatica, t. 571). 

19. El.tocarpus polystaoiivcs, Wall. Cat. 2671. A small tree: 
young shoots rather stout, minutely tawny- tome ntosc. Loaves coriace- 
ous, pale when dry, elliptic to clHptic-oblotig, abruptly and shortly aenmi- 
nato ; the edges rather i-eniotel}- serrulate eicept at the base, sub-ontirii 
when old; the base broad, rounded; upper surface glabrous; the lowei* 
sparsely and minutely sub-ad pressed pnbcrnlous, the niitlrib pubescent 
main nerves 7 to 10 pairs, ascending, curving, proniinont l)eiieath, the 
reticulations ininutc, faint: length 5*5 to 7*5 in., bioa.dth 2*25 to 3*5 in. ; 
2 )ctioles 2*5 to 4 in., minutely tawny-tomentose, slightly thickened at 
the a 2 )ex. liacemes slightly longer than the ])otiolcs ; the rachiaes, 
pediccds and outside oE sepals densely Jiiinuiely tawny-toinonto.se. 
Flowers *35 in. in diain., thoir pcMliccls *4 in., recurved, buds sub-globose. 
Sepals ovate, acute; iuuor surface glabrous, except the pubescent edges, 
the midrib thickened. Fclals olli 2 )tic, little longer than the so 2 )als, the 
apex obf-inso, sometimes slightly lobcul, not (Imbj’iate : villous on botli 
surfaces, the hairs on the iiiTior reversed. 'Lorus of 5 rotuse thin densely 
villous glands. Stamens half as long as the petals : filaments nearly 
as long as the hispid-i>ubesceut anthers; cells subeqnal, avvnless, beard- 
less. Ovary ovoid, blniit, deti.sely auIIous, 2-celled. Siyle about as long 
as the ovary, puberiilous. Fruit oblong, blunt, *() in. long and *35 in. in 
diain., smooth, glabrous; stone minuttdy but sbarply rugose, 1-celled, 
1-seeded, thin n.nd slightly fibrous. C. Miill. Annot. do fain. 

Elffiocarp. 20, f. 13; Mast, in Hook. fil. FI. Hr. Ind. i. 403. 

Singajiore ; Wallieli, Ilulleit, Uidley. ^lalacca ; Maiiigay, Nos. 264, 
2G6, (Kew Distrib.). 

20. Ela:ocarpus Jackunlts, Wall. Cat. 2679. A tree 40 to 80 
foot high: young branches stout, densely I'ufous-tomentose. Leaves 
coriaceous, ovate-oblong to elliptic, rarely oblong-ovoid, shortly acumi- 
nate or acute, edges entire, reciirvedj ilie base rounded or slightly 
narrowed: upper surface rather dull and jiale wlicn dry ; glabrous, the 
midrib alone sometimes pubescent, the lower softly rufoiis-tomentose, 
becoming sub-glabrescent when very old, the minute reticulations dis- 
tinct; main nerves 8 to 10 pairs, sub-ascendiug, curving, prominent on 
the lower, impressed on the upi^er, surface : length 4 to 7*5 in., breadth 
2*5 to 4-5 in. ; petiole 1*75 to 3 in., stout, thickened at each cud, tomen- 
tose. Baceines crowded on the branches below the leaves, sometimes 
18 
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axillary, shorter than the petioles, the rachises pedicels and outside of 
sepals softly rufous-toinentose. Flowers *25 iip in diam. ; their pedicels 
about ’25 in. long, recurved. Sepals 4, ovate, acute; inside puberulous 
with infolded tomentose edges, the midrib thickened. Petals 4, very 
little longer than the sepals, oblong, slightl}'' obovate, obtuse, shortly 
8- to 10-toothed, villous outside, glabrescent inside, tho edges villous. 
Tortis a shallow rufous-villous cup. Stamens about 12, shorter than the 
petals, Bcaberuloiis, the filaments about half as long as the anthers ; 
auther-cells slightly unequal, pointed, the longer sometimes with, but 
usually witliout, a minute tuft of 'wbito hair. Ovary (absent in most 
flowers) ovoid-oblong, glabrous, imperfectly 2-ceIled, one cell only 
perfect. Fruit ovoid, tapering at each end, smooth, shining ; pulp thin, 
slightly fibrous : stone sharply rugulose, crustaceous, 1-celled. 1-seeded. 
Monoccra ferrugineaj Jack Mai. Misc. ex Hook. Bob. Misc. ii. 86. 

Singapore ; Jack, Kurz. Penang ; Curtis, No. 465. Malacca ; Griffith, 
No. 693; Maingay, No. 259, (Kew Bistrib.). Perak; King’s Collector; 
common at low elevations. 

This species approaches F, glahrescens, Mast, but is larger in all 
its parts and much more peivsistently tomentose. This i.s unrepresented 
by any Wallicluaii specimen at Kew, and is therefore referred to by 
Masters in the Flora of Brit, India only in a note (i. 409). 

21. ELif-iOCARrus glaiirescens. Mast, in Hook. fil. FI. Br. Tnd. i. 
403. A tree: young branches and petioles densely rufous-tonieiifcose. 
Leaves coriaceou.s, ovate to ovatc-lanccolatc, acuminate ; edges entire, 
slightly re volute; base rounded or slightly narrowed; upper .surface 
glabrous, the midrib pubescent ; lower surface at first I’ufous-pubescoiit 
ultimately glabrescent or glabrous, tho reticulations miiiiito but distinct : 
main nerves 5 or 6 pairs, prominent beneath, s])reading, curved : length 
2*5 to 3*5 in., breadth 1*2 to 1*6 in. ; petiole 1*25 to 1*75 in., sliglitly 
thickened at tlie apex, glabrescent when old. llacemes rather longer 
than tho petioles, axillary and from the axils of fallen loaves ; rachises 
and pedicels sparsely pubescent. Flowers *25 in. in diam., the pedicels 
about *2 in. long, recurved. Sepals 4, sub-erect, ovatc-lanceolate, thick- 
ened at the base, pubescent outside, glabrescent inside witli puberulous 
edges, the midrib thickened. Petals 4, slightly longer than the sepals, 
oblong, the apex obtuse and with 6 to 12 short unequal teeth : pubescent 
outside, glabrescent inside, the edge.s shortly villous. Torus a very 
shallow villous cup. Stamens 10 or 12, shorter than the petals : filaments 
short : anthers scabcrulous, the colls slightly unequal, slightly pointed, 
usually without small apical tufts of minute hair. Ovary (absent in 
many flowers) ovoid, glabrous, 1-celled. Style short, conic, glabrous. 
Fruit ( fide Mastery) the size of a cherry, 1-celled, 1-seeded. 
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Malacca j Maingay No. 256 (Kew Distrib.). Penang; Stoliozka ; on 
Government Hill at 2,500 feet, Curtis, No. 1092. 

The Malacca and Penang specimens agree witli a specimen at Kew 
which Miquel has named E. iomentosus^ lil. The two species are no 
doubt close together : but Bluine describes the leaves ot* his E. tomen- 
tosus, as “ setaceous-denticulate ” whicli is not the case here. This tree 
appears to bo uncommon, for Herbarium specimens of it are very few. 

22. IOlaiocakpl'S ruNCTATirs, King, n. sp. A small tree ; all parts 
glabrous except the piiberiilous inflorescence; young branches tluckerthan 
a crow-quill, rough. Leaves coriaceous, oblong-lanceolate, acute, the edges 
cartilaginous, crenate or serrate, sometimes with a short seta on each 
tooth, the base much narrowed into tlie petiole, entire : both surfaces 
shilling; main nerves 8 to 10 pairs, slender but distinct beneath as arc 
the reticulations : length 1*75 to 8 in., breadth *5 to I'l in. ; petiole *25 
to *3 in., channelled in front. Racemes axillary and from the axils of 
fallen leaves, much shorter than tlie leaves ; racliises and pedicels pu- 
berulous, becoming glabrescent. Flowers *25 in. in diam., their pedicels 
*2 in., recurved. Sepals 4, oblong-lanceolate, sub-acute, puberulous on 
both surfaces, the edges thickened and pubescent but not recurved : 
midrib thickened inside. Petals 4, obovoid-oblong, apex obtuse with 5 
to 7 short broad teeth, glabrous. Torus a shallow wavy pubescent cup. 
8 lamens S io 12; filaments less than half as long as the scaberulous 
obtuse beardless awnloss anthers: tlie cells sub-e(pial. Ovary ovoid, 
glabrous, slightly grooved, 2-ecllefl. Style about as long as the ovary, 
c^dindric, grooved, puberulous. Fruit oblong-ovoid, pointed, narrowed 
to both ends, glabrous, shining, pale, *5 in. long and *25 in. in diam. ; 
pulp thin, and slightly fibrous ; stone crustaceous, sharply rugose, 1- 
celled by abortion, l-seeded. Elacorarpus Acronotfin, Mast, in Hook. HI. 
hd. Hr. Ind. i. 408 in part, Acronodia punctata, 111. Bijdr. 123; Miq. FI. 
Ind. i. pt. 2, p. 213. 

Perak; on Ulu Batang Padang, at 5000 feet, Wray. Malacca. 
Distrib. Java, Sumatra. 

The leaves cf specimens from Java and Sumatra are larger than 
those from Perak and have numerous black dots on the lower surface, 
whereas those from Perak have no such dots. In other respects the 
specimens agree : but the Perak material which I have as yet seen is 
scanty. The plant issued by Wallich as E. punctatus, (No. 2676 of his 
Catalogue) is not the Acronodia punctata of Blame, but an altogether 
different plant. Walliclrs specimens arc very bad, and Dr. Masters 
(FI. Br. Tnd. i. 406) suggests that perhaps the leaves are those of a 
Plerospermmn ; in reality they belong to a species of Parmariwrn. 
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23. EfiiEOCAUPUS Mastersii, King. A tree 30 to 60 feet high : 
young branches as thin as a crow-quill, smooth, pnberulous ; otherwise 
glabrous except the inflorescence. Leaves thinly coriaceous, oblong- 
lanceolate to ovato-lauceolate, acuminate, often caudate; the edge 
slightly cartilaginous, remotely and faintly serrate, the basoouneate; 
both surfaces shining and with the rather transverse I'cticulations 
distinct; main nerves G to 8 pains, faint, spreading, intorarching with- 
in the edge : length of blade 2'7.6 to 4'5 in., breadth ‘8 to I'-i in.; petiole 
■5 to '75 in., slender. Racemes few-flowered, less than half as long as 
the leaves, from the axils under tlie apex ; raehises and pedicels puberu- 
lous, becoming glabrous. Flowers -2 in. in diam. ; buds narrowly ovoid, 
pointed. Sepals 4, ovate-lauceolatc, subacute, puberulous or glabrescent 
outside : glabrous inside on tho hnver, often pubenilous in the upper 
half and slightly on tho infolded edges. Fetals 4, oblanceolate or nar- 
rowly enneato, the rounded apex with about 15 short teeth, thickened 
towjirds the base, veined, glabrous. Torus a vei-y shallow wavy pubes- 
cent disk; Stamens 8 or 9, shorter than the potaLs, lilaments nearlv as 
long as the siib-scaberulous anthers ; the cells blunt at the apex, awn- 
less. Ovary (absent in many Hower-s), ovoid, blunt, glabrous, 2-cellod. 
Style about as long as tho ovary, thick, eylindric, grooved, glabrous. 
Fruit ovoid-globose, the apex slightly pointed, smooth, '35 in. long and 
•25 in. in diara. ; pulp thin and without fibres ; stone smooth, Ciirtilagi- 
nous, 1-celled, 1-sceded. Elaeocarpus Acronodia, Mast, in Hook. 111. M. 
Br. Ind. i. 401, in part (excl. syn. Acronodia punctata, Bl.), 

Malacca; Griffith, No. G81 ; Maingay, No. 2G1, (Kew Distrib.). 
Singapoi-e; Hullett, llidloy. Perak; common at low elevations. King’s 
Colleclof, Scoi‘te(3hiiii, Wray. 

This is a true /I ernnodut allied to A. punctata, Bl. ( = Elmearpus 
punchilus, King, not of Wall.) but is distinguished by its less acuminate 
longer petiplatc leaves, slightly diffei-ent flowers and smaller more glo- 
bose fruit. This occurs at low elevations and is a tree whereas the 
other is a shrub and is found as high as 7u00 feet. 

Excluded species. 

Elj!Ocahpus pdnctatl's, Wall. Cat. 2C7G is, (as Kurz pointed out) 
no Ehvocnrpiis but a Parinarinm. Maingay’s Nos. 621 and 621/2 (Kew 
Distribution) seem to be conspecitic with it. 
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The chain of the Lesser Sunda Islands, extending from Java east- 
wards to Timor Laut and New Guinea, is of great interest from many 
’points of view, but especially from the ethnologist’s. For, whereas a 
slight tincturo of Muhammadan civilization, leading to the entire loss 
of the native product, has made the people of the Malay Peninsula, 
Sumatra, and Borneo the most unintei^esting of all the sons of men, and 
only tho minutest differences distinguish the natives of Penang from 
those of Macassar, fifteen hundred miles away, every little island east 
of Java has an astonishing wealth of peculiarities. 

Taking the question of religion and government, Bali, the first, is 
a densely inhabited island, tho home of an ancient civilization. Tho 
people are of the Hindu faith, the four original castes still prevail there 
as they did in India in the time of Manu, and suttee, extinct every- 
where else, still flourishes. In Lombok, a Hindu aristocracy rules 
a Muhammadan pi^letariat of a more recent and less projmunced 
19 
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civilization. In Sambawa’* there are four Muhammadan kingdoms of 
considerable age, while a few tributary heathen tribes, but little inferior 
to them in refinement, inhabit the mountains. In part of Flores, the 
governing race is a tribe of Muhammadan slave-tradei^, the curse of all 
that region, and the pagan mountaineers are in a more or less savage 
state. In Sumba and Timor there are independent heathen tribes. In 
Solor, Savu (better written Sau or Sawu), and ttoti a largo part of the 
population is Christian. The Dutch have no possessions in these 
islands, except the town of Bolding in Bali, the fort at Bima in Sam- 
bawa, and the neighbourhood of Kupang in Timor. But owing to their 
command of the sea, they have a considerable, and I believe an increas- 
ing influence with the trading community, and with many of the native 
princes. At the present moment they are trying to get possession of 
Middle Flores, where tin has been discovered, and, if successful, the 
occupation must have the happiest effect on all the surrounding islands. 

From the philologist’s standpoint, all the dialects from Bali to 
Kupang belong to the Javanese branch of the Polynesian family. In 
Eastern Timor and the islands beyond, some of the languages are of a 
totally different typo, probably that of the original Negi‘ito inhabitants. 

As regards race, no part of the world excels these islands in in- 
terest. In and east of Timor, the prevalence of wavy or frizzly-haired 
tribes, generally of low stature, indicates the Negrito as the first occu- 
pant. In Sumba the Polynesians are still numerous, and form the 
ruling race, while traces of them occur in Sambawa,t and even in the 
mountains of the Celebes. The people of Roti are a strikingly hand- 
some tribe looking somewhat like the better class of Tamils or Telugus, 
and their origin is certainly a puzzle. Mr. Wallace suggests that they 
may bo of Portuguese blood, introduced by some unrecorded shipwreck. 
But they themselves say they came from Serang (Ceram). A some- 
what similar race occurs at Mololo in Eastern Sumba, and, I hear, in 
Flores. In Savu, the people have an obvious strain of Negrito blood, 
but some resemble the Rotinese, while univez\sal tradition ascribes their 

* So pTOnounced, also sometimes pronoiinood Sombawa, or, if written in the 
Hunterian manner, Samba w4. Tho Bnfccb call it Soembawa, which ia not only 
incorrect, but confuses it, with Samba (Soemba). It is remarkable that the in- 
habitants of the island have no naino for it, Sambawa being sim 2 >ly the name of the 
western sultanate. Nothing oonld more surprise a native of Bima, than to be told 
that Bima and Sambawa are on the same island. The same is true of Flores, for 
that pretty word is purely European, and there is no native name for the whole 
island. I sec that the island Dutch propose to call it ^*Soenda” so that these 
three great neighbouring islands are to stand as Soenda, Soemba, and Soembawa ! 

t Lengota, the glarang or headman of Kala in the mountains of Sambawa, i» a 
fine example of a Polynesian^ 



18dl.] W. Doherty-— rXa ISutterJlieB of Sumba and Samhdwa,^ 8co. 143 

origin to Sumba, and their language scarcely difEers from Sumbanese, 
In Sambawa, Lombok, and Bali, the flood of Mongolian immigrants has 
swept away nearly all traces of the original inhabitants, and the people 
are indistinguishable from the Malays or Siamese. The same race has 
entered all the islands, I do not think there is a single island in the 
Archipelago or the Pacific where the Mongolians have not profoundly 
modified the original population, whether Polynesian or Negrito. In 
Sumba the mixture is of great interest, ^because it presents the same 
features as in New Zealand and among the eastern and higher tribes 
of American Indians, namely, a race chiefly or largely Mongolian in 
blood, but Polynesian in language and manners, and ruled by a princely 
caste of genuine Polynesian blood. Till I visited Sumba I had no 
idea of the possibility of this state of afFairs so .far west. But since 
then I have been struck with the prevalence of Polynesian features, 
and even to a certain extent of Polynesian manners* among the higher 
tribes between Assam and Burma, namely, some of the Naga tribes — 
the Angamis, Lhotas and Kachhas — the Chins and the Lushais. This 
country may well have been the starting point of this fine race, whence 
they have extended their conquests eastwards to New York and Yuca- 
tan and westwards to Madagascar, and where, judging from what I 
saw, they may yet survive after their extermination, now so rapidly 
going on, is complete everywhere else in the world. 

'Mr. Alfred Russell Wallace has formed all the Lesser Sunda islands, 
except Bali, separated from Java only by a narrow strait, into his 
Timorian division of the Austro- Malayan region. So far as the birds are 
concerned, he seems to have had good reason for this, for out of 160 
land-birds known from the group, just half are found nowhere else, 
a larger jiroportion than exists even in the peculiar Cclebcsian fauna. 
On examination, however, it does not appear that the group is a zoolo- 
gical province in the same sense as is the Celebes. In that island, a 
great number of peculiar species, and a certain number of peculiar 
genera, range over the whole island from Menado to Macassar. But 
the Timor group contains hardly any peculiar genera, f n,nd tlio peculiar 
species are generally confined to one or two of its component parts. J 

♦ As regards langaage, the euphonic and structural rules are remnrkably 
alike, but tho roots of Naga words are generally as wholly different from those of 
the Paoiflo islanders, as theirs are again from those of the American Polynesians. 

Two genera of butterflies, Anciatroides and Jatana^ have boon described 
from Timor only. But I must confess that I cannot find in either any generic char- 
acter separating it from its allies. 

t On examining the British Museum Catalogue of Birds as far as completed — 
Tasseres and Picida — 1 find their distribution as follows. No gonera are inontioned 
as peculiar to the Timor Group, or to any part of it. Only two species arc men- 
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It is simply a long string of islands which has received waifs and strays 
from various quarters, the eastern ones, Timor, Timor Laut and pre- 
sumably Wetter, chiefly from the Moluccas, New Guinea, and Australia, 
the western chiefly from Java. As the stream of Javanese immigrants, 
crossing narrow seas, is regular and unceasing, the species from that 
quarter have had fewer opportunities of differentiation, while the visi- 
tors from the eastward have for the opposite reason generally become 
distinct. This renders the fauha of the eastern islands more interesting 
to the naturalist, and Timor Laut, Wetter,* Sumba, and the high country 
of Timor, offer a field of unusual interest. 

But Lombok Strait, now known in science as Wallace’s Line, after 
the great naturalist who discovered its faunal importance, is neverthe- 
less an important frontier, cutting off a host of Indo-Malayan formsf 
from Lombok and the islands eastward, and a few Austro-Malayau 
forms, such as the cockatoos, from Bali and Java. However, it seems 
hardly so deep as Mr. Wallace supposed,! and it is not impassable even 
to mammals, seeing that the tiger has of late years crossed it, and is now, 

tioned as oommon to the Indian and Australian regions, passing through these 
islands, but no doubt a few additional wide-ranging forms could be added. 


Timor. 

Pecnliar species, ... ... ... 29 

Extending to Flores only, ... ... ... 5 

„ „ Lombok only, ... ... ... 2 

If fi Bali, „ ... ... ,,, 2 

Indo-Malayan, ... ... 13 

Anstro- Malayan, ... ... ... ... 3 


64 

Lombok, Sambawa and Floros. 


Peculiar species, 

15 

(Flores 4, Lombok 4, in com- 

Extending to Timor only,... 

7 

mon 7). 

Indo-Malayan, 

28 

Austro-Malayan, 

0 



60 



So that only seven species (or nine including the two extending to Bali) are 
confined to the group, as a group, and no Anstro- Malayan spocios extends west of 
Timor, while the Tndo-Malayan speoies are nnmerons- 

Nothing whatever is known of the birds of Sumba. 

* The island of Wetter seems to be wholly surrounded by deep sea, and merits 
examination. 

t Such as the Cyprinida, 

t The depth of Lombok Strait, as now given, seems hardly over fifty fathoms 
at the deepest part of the shortest Uno across it. There are several islands in the 
Strait. 
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I hear, making fearful ravages among the herds of ponies for which 
Lombok was once celebrated. As the dividing line between homologous 
species, Lombok Strait is probably less important than Ombai or even 
Samba Straits. I should rather call it the boundary between the Indian 
Region and the neutral zone beyond, than that between the Indian 
and the Australian regions. 

Sumba is one of the largest of the Lesser Sunda islands, having 
an area probably exceeding six thousand square miles, for the unex- 
plored southern coast-line, drawn on the maps as concave, is really con- 
vex, giving great breadth to the island.* It is called Sumba or Huhiba 
(the S and H being interchangeable here and in Savu, which is general- 
ly called Hau by the natives) by all the tribes inhabiting it, but on the 
maps the more usual names are Chendana (Tjendana), Sandolhout and 
Sandalwood, names of the same significance, given not because, as has 
been stated, sandalwood is exposed, but because that tree is said to be 
tabu (or jpaUU as the Sumbanese say) to the inhabitants, so tliat if 
any one chances to break a twig of it, he is cut into small pieces, and 
scattered about under the sacred branches. At least, that is what the 
Malays say, but the Sumbanese, both the mountaineers and the coast- 
dwellers, entirely deny the existence of the tree on their island. 

Deep sea separates Sumba from Flores, the high peaks of which 
are distinctly visible from fTangamesi Bay, but a bank covered by 
60-80 fathoms of water, connects it with Eastern Sambawa, while on 
the side of Savu and lioti there is apparently deep sea again. No pai-t of 
the coast has been surveyed even in the most cursory manner, but on- 
account of the development of the horse-trade, the north-east coast from 
Laura to Rendi has become pretty well known to Arab and Bugis 
skippers. Except Tan'mbang, which has not, I believe, been visited for 
generations, there is no harbour anywhere in the island. The roadstead 
of Waingapu or Wayapu, the chief port, is difficult of access, lying be- 
tween two long coral reefs laid bare at low tide. 

The aspect of tho north coast of Sumba is most foibidding. Long 
naked headlands — Sasa, Ngamlubu, Mandolu, famous for their horses — 
extend far into tho sea., marked with the lines of raised beaehes. All 
this side of the island, for as much as forty miles inland and up to a 
height of two thousand feet, is covered with a sheet of coral overlying 
sandstone. t The coral must bo of considerable ago, and i» often 
extraordinarily hard, reminding one of the ancient metamoj phic lime- 

* The southern coast of Sambawa is set down quite wrougly on tho maps, as I 
eould see from the top of Harnhasa. 

t Near Kawangu the sandstone is uncovered, forming hills ouriouslj carved and 
water-worn. 
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stones of Greece, in Bceotia and Arcadia. Its surface is infinitely rough 
and broken, capable of destroying the stoutest boots in a few days. It 
is owing to this that the Sandalwood ponies develop such hard hoofs 
that they rarely require to be shod. Fortunately, wherever the ground 
is level, the coral is hidden by a coating of indurated clay like laterite, 
and the native paths keep to this as much as possible. A scanty growth 
of grass, especially the horrible spear-grass, which renders travelling 
almost unendurable, covers the coral. Wherever the surface consists of 
irregular piles of jagged fragments, bristling with needle-like points, 
and" full of deep rifts and well-like cavities, a dry, thorny jungle 
grows, since horses cannot find foothold there, nor fire reach it. The 
grass is burnt every May or June, and for some months later, the country 
is as black as a coal, but travelling is easier and is usually done at this 
season. In some places the soil is exceedingly rich, and the population 
dense, especially in Melolo and Laura ; but the country is everywhere 
dreary, and is far from gi’een even just after the rains. Nevertheless 
this region, the north-east coast from Laura to Bendi, is the civilized 
part of the island, and the seat of all the larger states. The coast 
itself is generally uninhabited for several miles inland, owing to the 
depredations of the Bndinese pirates. The lieat is terrible, but the 
coast seems singularly healthy, and the cUinato is more like that of 
Northern Australia than of the Indian Archipelago. 

Till I came to Sumba, no European had ever visited the interior. 
Learning from the natives that a well -wooded and watered tract existed 
inland, I pushed across forty miles of a desolate coral wilderness and 
reigichcd a wholly different country. At Pada Dalung, and thence 
to Mandas* (south-west) and Karita (south-east), and, I was told, to 
Tarimbang on the south coast, the rock is stratified and calcareous, 
apparently a soft decomposed chalk, and in one deep ravine I saw some 
huge round boulders which may have been granitic. The interior of the 
island is a great plateau, somewhat hollowed out in the middle by the 
river Kambera, which rises in the forests around Lewa, and in that 
called Kotikujarfi or the Horse’s Head, ivest of Mandas, flows eastward, 
and near Mandas is a considerable river in deep jungle, difficult to 
ford, haunted by crocodiles, and much larger in volume than at its 
mouth seventy or eighty miles below. Indeed most rivers of northern 
Sumba tend to disappear on approaching the coast. The table-land is 
flat in general outline, but deeply cut by an infinity of exceedingly steep 
ravines each with a clear swift stream. Plat or steep it is everywhere the 
richest possible meadow land. The forests lie in great masses, and, except 

* Or Mandasn ; spelt Maanalas iu Mr. Eoob’s map of Sumba, which, except over 
a part of the north coast, seems to have been compiled wholly from hearsay. 
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at Tabundung and one or two other exceptional places, they are wholly 
trackless and serve as the boundaries of hostile tribes. West of Mandas, 
the country appears to descend steeply into the Indian Ocean. This 
slope was described to me as covered with high forest, with a heavy 
rainfall* and a coast so stormy as to bo inaccessible during the greater 
part of the year. The height of the tableland of the Kambera is 
usually about 1500-2000 feet ; the hill at Pada Dalung must bo about 
2500 feet above the sea. The climate of this region is delicious. South- 
east and north-west the country rises, and by its upward trend conceals 
whatever high mountains may be in that direction. The great isolated 
massif oi Tabundung, covered with high forest, lies south of Pada 
Dalung, and must be about 4000 feet high. East of this is the unknown 
tana maringu (cold country) of Masu, which lies back of Melolo, and is 
sacred ground. No war may be fought there, and the buffalo .and horse 
have run wild, since those that escaped thither might not be caught and 
brought back. Masu is the Olympus of the Sumbanese, regarded as 
the original home of their ancestors, and the place whither their own 
souls shall go after death. f 

West of Pada Dalung the country again rises, and beyond L5wa 
Paku {Old Lewa, the original demesne of the present king of Lewa, who 
now owns all the middle part of the interior plateau), and the sources 
of the Kambera, lies another “ cold country,” probably of considerable 
height and extent. This is inhabited by rude mountain tribes, not yet 
visited either by Europeans or by the Ai'ab and Bugis traders. West 
of Perwatana and Anakala, on the border of this region, which is called 
by the general name of Wayewa, lies a great forest, and then comes 
Kodi, beyond which the land sinks precipitously into the sea near 
Gaura or Garu. 

A volcano has been said to exist near Tarimbang on the south- 
western coast. But some people of that state told me this was quite 
untrue. However, the mountain of Tabundung, which I did not succeed 
in reaching, may possibly be of volcanic origin. This district, though 
rather out of the way, seems to be the best accessible collecting-ground 
on the island. ^ 

* In Java and all tho islands to the east of it, with the possible exception of 
Timor, the rainfall is far greatest on the southern and south-westom sides. Thus 
at Tjilatjap (south coast of Java) the rainfall is 170 inches, at Surabaya 65. At 
Bima in Sambawa it is 38 inches. At Waingapu in Sumba it can hardly be more 
than 20, while at Pada Dalung it must bo fully 100 inches. 

t The Muhammadans of Sambawa, call their Heaven by the Sanskrit name 
Sorga (Swarga), and, I believe, say it lies in some distant mountains to the westward, 
perhaps a idea derived from the Hindus of Java. Hell is called Anaraka. 
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The upland forests of Samba are less luxuriant than in Java or 
Sumatra, and are singularly free from thorns and underbrush, but 
many of the trees reach the height of a hundred feetj and some of the 
figs are of enormous girth. The only bamboos on the island occur in 
the dry valleys near the coast. Palms, except the lontar or palmyra, 
and a few arecas, are exceedingly scarce. The Endinese, who import 
cocoa-nuts, always destroy the germ of each nut, which perhaps accounts 
for the absence of this useful tree. 

Of the animals of Sumba I can say but little. The natives think 
there are three kinds of monkeys, but I saw only the Macacm cynomolgus^ 
which is very common and tame. A deer like the Oervus muntjac is 
said to be common, as well as another with large branching horns, 
which they call by the Malay name of rusa. Wild pigs abound, and a 
wild cat. Among birds, cockatoos are so numerous that I have seen the 
trees white with them ; the species is the common lemon-crested one. 

Among domestic animals there are pigs (wei or uwoi), goats, fowls 
(ma»w, a Javanese word), a few buffaloes (halambua^ a softened form of 
the Malay kribau)^ cats (kamemhu\ dogs {ashu)^ and pigeons. Buffaloes 
are used chiefly for ploughing and for funeral sacrifices. They are the 
largest animals of which the Sumbanose have any conception, and a 
huge, ferocious kangaroo-hound, who goes about with the king of Lewa 
as a very efficient body-guard, has been called by the awe-struck natives 
the “ Roaring Buffalo.” Fowls are used chiefly in taking auspices, and 
pigs and mares are the animals generally employed for food. 

Horses are the most valuable product of the island, and “ Sandal- 
wood ponies ” are perhaps the best in the world, and well known as far 
as Rangoon and Hong Kong. They arc called jara^ a word which, 
like the Malay Tcuda. is derived from the Sanskrit ghora. The horses 
live unguarded in troops of twenty or thirty, each having its own range 
of pasture, the limits of which are carefully respected. Being very 
curious, they used to follow me for miles over all obstacles, but never 
dared to cross the ravine which bounded their beat. The colts generally 
follow the leading stallion (and not their dams) in a long string, which 
has a most absurd appearance. The mares are rarely ridden, and as in 
Sambawa are kept for breeding and for food.* Only stallions are 
exported. The trade is wholly in the hands of the Arabs and Bugis, 
who carry tho horses to Surabaya in their own vessels at a fixed time 
every spring. The Sumbanese are the best rough-country riders I have 

* In Sambawa, though the people are Miihammadana, a man is allowed to kill a 
maro on his birthday and make a feast for his friends. This is also done at the end 
of Ramazan ; and oven the Imams do it, though they may havo made the Mecca pil» 
griniage. The Do Donggo sacrifioe maros at the time of the rice-harvest. 
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ever seen, (aiictl have lived among the Turkman, Bedawin and IJials>, 
galloping bare back down the steepest slopes. On foot tliey are a 
singularly hol|»lnas people, and would rather ride twenty milos tlmn 
walk one. They arc fond of their liorses and give tliom the most ornate 
niimos, those of mine being* interpreted to me as “Beautiful Flower,** 
“ Wind in tluv Grass,” and “ Lightning.” No woman is allowed to 
ifiount a liorse, and T have seen a princess on foot while her attendatit 
slave.s were mounted. 

The staple food in Smuba i.s millet (usuhanii or tihukanii) and maiy.e,-* 
generally planted alternately, and ric;c {nsnbere.'in or white grain), wdiiel^ 
is hard to obtain except on the coast. The wet cultivation of ])5iddy is 
unknown, t tliongh tlie late king of Tairnanii tried to introduco it at 
Y’awahapi-Lukukat«>l>a. Maize is usually oaten paTched. Meat is only 
eaten on gi*(‘at occasions, and there are scarcely a.ny veg(*tablcs. Curi- 
ously enough, the use of toddy (palm-wine) is unknf)wn, tliough so com- 
mon in Flores, Sa vu, and Roti, and oven in the Miihamnuidaii part s of the 
Ctdobos. Considering the wealth of the ])eoph^ and tlie c]ioa|)tiess 
of Java rum, the 8umhanosc arc a sober [)eo|)le, and most oi the 
mountaineers have never tast{‘.d spirits. The use of betel is universal. 
Salt is very scarcr? and deal*. 

The people of Siiniba do not pi'obably number less than 1(K),(M)0, 
and perliajrs nincli nioi*e if Laura and Alelolo are really as jxrjmlons as 
they are said to be. A small colony of curly-hair'od Savu are 

settled at. Wai)iga|)u and Kaba nirn, and a similar race a t Mom boro. 
Some of the Mrdolo p(X)])lo ar<^ said to resoinblo the llotinese in feature. 
Otiierwise, the bulk of tlie peophj iiiay be said to bo Mongolians re- 
sembling the Javanese, witJi a Polynesian ai*istooracy.J The tVn mei* ar e 

* Maize is probably a voeeiit iutrodiictioii, but I could hoar of no tradition on 
iho aiibjo.f.t. A coinioon s[»oi*ios of aorglmm f^rowirijr in marshos is calhul “ wild 
maize.” Fn many of the ishnnis, tlie word or Java neso is applied to imviz**, 

ebowing ivhemjo it eamo. In Sumba thi3 word is wntey^ hut in Savii water-jft !r(ty in 
Kofi inbfUti, in Tiuiov p^la, in tfic ^loIucca.s miltif in Endo (FJoros) simply //;,/, in 
Jlt)ka (Flore.s) /nu, iji Sambawu haso. The word JfOt’a is applied to anything foroigre 
Europeans are e.alled “ wldto J.av'aneso,” and I was generally knoAVii in Sumba 
umbu mnremha jmva or tluj King^s son from Java, 

t The Do Donggo of the rnonntains of Sauibawa have somo of the tiiifjst \vt • 
paddy iields I have ever seen. Yet thcij’^ are f.ar inferior in capacity to the Sumbanese, 
arid preserve a curiou.s memento of their recent savage state in an afiiiiial three dny^’ 
pilgrimage to the tnountaiii-tops, wlioi’e they sletap in the open and live wholly on 
what game they kill, leaving the villagevs guarded by the dogs tied up in the house:-. 

t Some of tFie western liill-tribes may belong to a lower race. The Kodi pj-ojile 
are said to bo of short stature, and to turn the toes inwards in w.alking, e.sj*ef:ia.ily 
the women. To “ walk like a Kodi woman ” is ii staple joke, appealing strongly 
to the Siniibanese sense of humour. 

20 
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the same as everywhere. The latter arc tall, lif^ht-brovwn men, of some- 
what slender, but graceful and manly proportions. The face is rather 
long, with a Roman nose and a finely-moulded chin; the hair is straight, 
rather diy and stiff, and a beard is not generally worn. The women are 
often of aiefiued and high-bred, though somewhat grave and niolancholy 
beauty, contrasting strangely with their barbarous condition. The 
quiet dignity of the men is in striking opposition to the ijinatc vulgarity 
of all Mongolians from Turcomania to Malayaria. 

The Sumbanese, botli men and wonion, wear a large loose niantlo 
of Manchester cotton dyed black in the mud of the rivers. The women 
wear also a sJiort black skirt, and on gala occasions a black jacket 
tastefully embroidered with beads and small cowries. The men wear a 
waistclotli, a tuz’ban, a huge ivory armlet, and a heavy bolt like that 
worn by the Greeks and Albanians, containing their ki'isses and^arem^. 
They always go about with, a square mat- woik satchel, generally of very 
pretty design, containing betel. They exchange betel with everyone they 
meet outside their village, as a sign of peiicjeful intentions. I had to 
carry a supply about also, and never dared to decline it, though it is not 
at all nice, for the Sumbanese could only explain a I'ofusal as a sign of 
hostility, just as Bedawin would (?xcile at the refusal of salt. Bows are 
unknown in Sumba, and so are iire-arms, but a mail gcu^s nowhere 
without two spears, which arc never laid aside for an instant. In the 
remote district of Maiidas, I was amused ft) see that my visitors liad' 
covered their spearheads witli sheaths tied on with thongs, as if to 
reassure iiie, reminding me of the old Norse? custom. 

Tlioreat was tho Wrath of Sigisrd laid fast in a silver shoatli. 

And tlio pof^co-sl rings knit about it, for tho bl.ado was fain of dtvifch, 

And ’tis ill to show snob edgos to tho broad blao light of day, 

Or to lot tho hall-glaro liglit thorn, if yo list not play tho play.** 

Tho Kambora language is understood over the gi’oatcr part of the 
island, but Oaura and Laura in tlio w’^e.st have languages of their own, 
and the Memboro dialect is very distinct. All those are closely allied 
to the Javanese and the langiiage.s of 8ambawa and Floi'os. 1 have 
taken vocabularies of a number of these, which I hope to publisli. some 
day. 

Strange to say, Sumba has a currency of its own in the shape of 
fine coxqjcr wire very intricately plaited and cut into lengths of two feet, 
worth half a impee eacli. The ugly, fish-shaped earrings of g<dd beaten 
out thin, arc always of the same size and value (about a dollar), and 
ai’e likewise used for money. 

The women have sinnning-w^h cols and weaving- frames, and make 
cloth, especially blankets, generally white with curious ligiires of fish, 



1891.] W. Doherty — The Buiterjlies of Sumba and Samhawa, ^c. 151 

tortoises, prawns, ships, men, deer, etc., but all so conventional in form 
and so harmoniously arranged that tlie effect is good. The men also 
make nets and ropes, both of excellent quality and largely exported, 
and at Kadungu (Mem boro) good pottery is made. The chief exports 
are horses, slaves and edible birds- nests. 

/There are tlirec castes of Suinbanese, the maremha or loinls, tho 
kahisu or freeborn citizens, and the toivata or slaves, the latter being tho 
most numerous. 

The ruling classes marry chiefly among themselves, and are inter- 
related in a most puzzling fashion. Marriages are arranged by tho 
parents, and are of two kinds. If tho wife is bought, whether with 
money or with service, she enters her. husband’s tribe. In this case 
she is his property, and he can kill her if ho likes. If he nothing, 

ho enters her tribe; but this is less usual. Polygamy is not common, 
but if a man’s sisters-in-law remain unmarried, I believe they aro 
after a time considered as his wives. The Sumba women make faithful 
wives, but before marriage incontinence is universal, and every girl, 
slave or ju-incoss, has her jirice. Infanticide and abortion are very 
conimon, and it is probably largely for this reason that the population 
is not increasing. Islam always, and Christianity often check this evil, 
so tliat tlio population is largo and increasing in Muhammadan Endo 
and Sambavva, and again in Christian lioti and Solor. The old aro 
treated with great respeiit. The Sumbanoso struck mo as a bravo, 
honest and truthful people. But they aro too proud to work for others, 
and will never become a thriving agricultural race like the Javanese. 

Exogamy is usual, and the rules of intcr*rnarnago are often incon- 
veniently complicated. For instaiioo, I hciar that Kaiiata men can 
mfirry only Lakoka women, and Lakoka men only Soru women. Now 
Lakoka^^' and Soru arc small independent states in the interior, while 
Kanata (or Lubu) is lifty miles away on tlio coast of tho Taimanu state. 

A[)art from the wars of c.xtormi nation waged now and tlicii by the 
great chiefs, disputes aro continually going on between neighbouring 
tribes, generally concerning boundaries, horses, or women. IMioy are 
usually settled without much bloodshed in the following manner. The 
men meet in a meadow, and form two lines on lumsobaek. 1’hen tho 
chiefs recite war-songs, and make si>occhcs, and tho two sides exchange 

* In 1880, shortly before my visit, the king of Lowa sacked Lakoka, in alliance 
with the Eiiflo slavers. Tlio men were killed, tho king took the horses, and the 
women and children wore carried off to Flores as slaves. This is tho usual way iu 
which the Endinese do business. Tt is to bo hoped that tho Dutch troops now in 
Flores wilj put an end to this mnrderons Utilo state. Its supremacy in this region 
is owing to its possession, of ships and rifles, of which the Sumbauese have none. 
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abuse and defiances in the Homeric fashion, till the proper degree of 
excitement is reached, iipoii which they charge, fighting with spears 
LiTid shields. As soon as anyone gets speared, his side acknowledges 
itritdl beaten and pays a line, while the othoi's celebrate their victory 
with much noise and feasting. The hoi’ses on those occasions are 
<ieeorat(3d with collars of white liorse-liai?*, and imnnmse frontal tufts, 
gMving tliem a most ferocious look, and arc said to enjoy the fighting 
thoroughly. Sham figlits, vx*ry similar to the real ones, and quite as 
dangei\ms, are often held. Jiut horse-liglits are the characteristic 
aniusemont of Siimba. Two sta-llious and a mare are placed in a little 
Gnclosnre, and the former fight till om? is dead. On great occasions 
there is dancing, gonciully pciformod by women, and sometimes a poet 
will sing the praise of his forefathers, exhibiting the skulls of their 
compicred eneiiiics wdiich have descended to him. The musical in- 
struments in use are drums, gongs, and a guitar with two copper strings. 

Thi^ dead are buried,* hoiiselioUl articles being broken and thrown 
into flu; grave as in the Nicobars. A large oval horizontal shih of 
stone suvronndod by smnll upright ones, marks the grave. The bodies 
of eliicfs are exposed on tlio mountains for months after' their death. 
When a ])ropitious time for the funeral <?omes, a great feast is held, 
many bnlTaloos, pigs and mares are killed and eaten, and a number of 
slaves, both men and women, are strangleil and thrown into the grave.f 
When I was in Siimba, the body of the Ini.e king of Tiiinianu had 
been lying exposed at Scnipariugu for more than a }'ear. 

1 caanat say much about the religion of Siimba. The island 
pr(*s(‘iits a remarkable eontrast to Samhawn in tin’s respi^et. In Suinba, 
though there are a few ratn.<! or professional magicians of little iiifhience, 
the chiefs arc the real religious leadin-s, and it seems to mo that the 
uuioii of cliurcli and state in the Imnd.s of practical mmi managing large 
timipoi-al alTairs has kijpt superstition in bounds. In Sanibawa, hotfi in 
the heath on and ill the Mnhamunidau parts, tin >;?//<-/> or sorcerers are 
the descendants of the old loiral cliiefs, now replaced by a centralized 
bureauci-ary. Rediiccil to more trickslc)*.s and jng^glers di pondent for 
their food on the popnlar taitli in their magic puwei s, they liave made 
fcJio people as superstitious us an^r in the world. The same is tlie case 

* The Di) Donggo in Sninlmwa are biiriort fsitting, but I can find no note of fclio 
Sii m ban esc ciis toiu . 

t Ou tho death of a Sultan of Mbojo (llima; in Sanibaiva, 199 buffaloes aro 
sacritoid. A new liagstaif is rai.^ed by Jn’.s snoccssor, and a al.avo is said to bo 
stvangled and buried benoatli it. This, if irno, illnstratea the cxtrtvaio conservatiftm 
of the East, for the people of Bima may bo almost called a civili/,e«l racoy and have 
boon Muiiaiuinadans for soino centuries. 
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with tho heathen Do Donggo. Here the Borcerers hold a higher rank as 
juM Perafu or priests of the god Perafu. But all temporal power is in 
the hands of the glaranys or headmen. The result is, tliat tho mori, or 
ancestral spirits, and the hhicha, or domons, are never out of peoples’ 
iiiiiidH, everything seen or done has some good or evil significance, there 
are sacred trees, mouniains, spring’s, stones, and ariiinals, wliile every spot 
is tho scene of some absurd legend. Each village has its priest’s house, 
priestess’s house, and its uma Forufn or house of Perafu, closed, empty 
and of very archaic make. Belief in tho evil eye, in tlie uuluckiness of 
a thousand acts and signs, in the constant presence of evil domons, and 
ill the disastrous olft^ct of anything unusual or unenstomary, make 
these people tho timid, unhappy race they are.’*' 

The Sunihanese are said to worsiiiji one greater god, des(.Tibed a,s 
tmhu walu mendohu or he 'who makes alL who owns all the sandalwood. 
Also two deities called iimhu awan, lord of heaven, and timbn tana^ lord 
of earth, to whom worship is paid at harvest time, and rice, pigs, horses 
and buffaloes sacrificed. They also beli»5ve in civil spii its, and the huge 
fig trees in some of the villagcvs are apparently held in veneration. Cer- 
tain things also arc sacred, and hence tabu or forbidden (palili in Sumba, 
h'o or -pomali in Timor, perafu among the liOMtheu of Samhawa). 
Though the crocodiles receive no regular cereniuninl worship as in 
Rotijt the Sumbanese novortlieless throw them meat, saying, “ Don’t eat 

* For iiistaiioo, wlioii 1 was at Kiala in tho coantiy, tJio jn.lds kept 

praying and sacrificing all night to provoiit ovil resulting from th)>' stay there. At 
Poluiito the peoido threatened to aband<ju tiieir homos when they hoard 1 waa 
going to climb ilaruhasa, tlic ohiof mountain in those parts. And when 1 returuod 
and uot.liiug happonod, llioy said 1 had not really done it, just as wlion tho alpiiiisfc 
climbed Ararat, the Armenians would not believe it, becaiiso be had not soon tho 
Ark standing intact on the summit, as St. AFesrob had scon it in his dream. At 
()o, tho pihi doclarod tlial my visit had caused the terrible rains wo had thou. Out 
ol* revenge 1 rolled rny eyes at him tragically, and re|if;atc‘(l tho first stanza of 
“ Simple Simon met a Fioman once or twice when I m(?t him, upon which he fled 
the country. Such things are <|uite impossible in Sumba, and their own liitlo 
devices for keeping off tlie evil spiriks are ixirformed in rather a sceptical mood. 
As in India they snap their fi.iigors wdion some one sneezes. If a 3"oiing man liiccupg, 
tliey box his cars, il‘ an old man, tliey ask him respectfully why lie did it, to which 
ho calmly replies that lie never did, and there is a general sniilo. 

t Tho following story was told mobj’' Mijnheor Teffer, whoso wife, a remarkably 
bountiful woman, now a Cliristian, was tho dauglitor of the king of Ilai in lloti, 
Tliere is a caste of priests of the csrocodile there. When they want to travel by water 
they call the crocodile, and lie carries tliem wherever they wish on. his back. On a 
certain day they go down to tho bank, and call tlie crocodile, describing to him their 
rank and duties. Wlion he comes ont, they take liim up and carry him, with a band 
of muRie and an applauding crowd, to his temple. There they give him rice and 
sweetmeats, put a rohti on him, and begin praying over him. JIo dislikes tho praying 
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me, but eat such a man, my enemy.” But the chief Surabaneso deity is 
Merapu (the name is obviously equivalent to the Sambawan Perafii), *\vho 
IS the hearth-god, a kind of aggregation, I imagine, of the ancestral 
spirits. But some say he is a man who lives in Masn, and is a kind of 
intercessor witli the great gods for men, and especially for kings. Ho 
is described as black in hue, for when I asked why the Sumbanes© 
dressed wholly in black, they replied that it was Merapu’s colour. The 
largest insect in the island, the black butterfly I have named Papilio 
nierapu, is snored to him. They ^may to liim in the forest, placing betel, 
siri, and a bit of gold or silvei* on a leaf, and setting it on the ground 
say “ Merapu, give me this and that, pasturage for my horstss, rain 
for my maize, and vengeance for my wrongs.” Slaves pray to Merapu 
that the king may live a hundred (ngasu) years, for they are afraid of 
being sacrificed at his death. 

The houses are large, with a thatched roof pointed at the top, and 
a floor raised five or six feet above the gi’ound. Inside, the Fireplace is 
always surrounded by four posts. That on the right hand on entering is 
called Merapu’s post, and the enclosure is sacred to the god. Oaths are 
taken by laying the hand on tliis post, and no one is allowed to sing or 
play the guitar indoors when a lire is on the heartli. 

Houses are gathered in a paraing (generally called part') or village, 
or in a negcri (Sanskrit, through the Jav^anese) or town. The political 
unit, at least in the interior, is a group of open villages, protected by a 
fortress (Iwki, Sanskrit through the Javanese). Thus Watupeli is the 
central fortress of Mclolo, Karnanu of Mandas, and Lambanapii of 
Kanihera. On the plains, these fortresses are defended by intricate 
cactus hedges, but I was told that in Laura (I think) towns are 
strongly wallctl with stone, as is the case with some of the hill forts 
elsewhere. These last are often very striking. Lateng in the 
Taimann state, is built on a sharp spur of the mountains, the col 
connecting it witli the main mass fortified by wall after wall. On the 
other side, the hill descends at a v^ery steep angle to the river a thousand 
feet below, and this almost inaccessible gorge is so industriously culti- 
vated as to be a perfect nest of verdure in tin's dreary country. In times 
of peace these forts arc often left almost unguarded. Once I lost my way 
at nightfall in the Kiritana district, but wlien the moon rose I struck a 
path, and rode through a country of alternate thorny jungle, and 
meadows studded with great upright blocks of coral-like tombstones, 

and straggles, so tliat it is necessary to quiet him with more food, and begin the 
pi’ayers again. When the prayers are said, they carry him back to the river with 
music and dancing, and when he enters the water all the other crocodiles rise up 
and pay homage to him as thtnr king. 
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woi'ii into a thousand fantastic shapes like Gothic gargoyles. The 
impresirve uncanniness of this place 1 cannot deacrihe ; tny horse was 
in an agony of terror. Finally I came to a citadel on a sto(^|) crag, and 
climbing the wall in constant expectation of attack, 1 found a mass of 
huge foi’tress-like houses of stone, bigger than any built nowadays. 
After I had gone over most of them and found tliom full of giain and 
household utensils, but without inhabitants, I finally stumbled on 
three very old men, who were speechless with amazement at seeing mo. 
They wore in charge of the place and had not had a visitor for months. 

The little district with its sheltering citadel w'as probably till 
modern times the only kind of state in Siimba. The recent evolution 
of governments like Lewa and Mclolo has as yet had but little influence 
on the people of the interior. 

On the coast, one can now ride from Waingapu to Mclolo without 
receiving anything from the men he meets but polite salutations. In 
the interior, oven in the middle of the Lewa dominions, T novor met a 
native not belonging to the village whci*o I \vas staying, but ^ve both 
prepared for battle, and spear and revolver were held in readiness till 
we had exchanged betel. Twdee I wjis within an ace of being speared, 
because I came on men suddenly^ in the forest. When tw-o parties meet, 
they halt wdion yet a long way apart, dismount, and drive their spears 
deep into the eartli as a sign of peace, then exchange a “ cooey (the 
well-known Australian cry, much used in Sumba), and yell out a 
question or two. Then two men advance, one from each party, and 
exchange betel, aftei* whicli tlic others come forward wariJy, keeping a 
good grip on spear and shield. In spite of Uie tyranny of the kings 
over their subjects, and their occasional ferocity to coiujiiered oneini(?s, 
centx’alized government of any kind is bettor tban tliis constia-nt distrust 
of one’s neighbours. The northern kings of* Siunba liavo gT-oatly 
strengthened their power by making it hereditary. The titnbif. niaremha, 
or heir-apparent, is a power even in liis father’s lifetime. W^liereas in 
Endc, lioti, Savu, and in the less advanced states of Sumba, the king’s 
successor is elected by the nobles from the royal house. 

The most powerful of the Sumba kings are tliose of Lewa (who 
holds Kamb^ra by right of conqiujst), and Melolo (who ruled half tho 
island a generation ago), whose son rules at Petawang. West of 
Lewa come Taimanu, Kapnndu, PalnnSdo, Kadungu (or Mem boro), and 
finally Laura, which is said to be of gi'cat intei'cst, |jut which has 
not been visited by any European. The Dutch claim allegiarujc from 
the Savu and Timorese immigrants at Waingapu and Kabanirii as wcdl 
as over a few Arabs, Bugis, and Chinese who trade at Waingapu. Buc 
these all pay tribute to the king of Lewa, and the only time they 
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refused it, ho plundered the village, and drove the Dutch age.n^^ but of 
Sumba* When the uuhap])y Achinese war is over, it is to be hoped that 
tlio Dutch will pay some attention to this fine island, hitherto neglected. 
Owing to the absence of fire-arms, it could be subjugated by an insigni- 
ficant ft)rce ; the horse-trade properly developed would prove a mine of 
wealth ; and under settled governnient the island would be as prosperous 
as Roti or the Minabasa. However it may have been in the last 
century, no people in this can rule semibarbarous races better than the 
Dutch — wdieu they think it worth their while. 

Some idea of a Sumbanese king may be gathered fi*om an account 
of my visit to Tunggu, king of Lewa, which I made with my kind 
friend Mr. K. H. de Roo van Alderwereld. The king was then at 
Kawangu near the coast. 

We rode from Waiiigapu across the Matawai, past the Savu setth&- 
ment of Kabaniru, and reached the Kambora river, where women were 
dyeing cloth in the bl.ack mud, and a frizzly- haired Timorese was fishing 
in a canoe. Fording the Ivanibera and the Palanieujeli with iiiueh 
difficulty, we reached Kawangu, a village of thirty large houses. A 
nari'tnv path wound zigzag past Ihree great coiu'cntric hedges of cactus 
guarding the place, and bronght ns to the king’s house, lie was an 
Ugly old man, wed I over six’ Feet liigh, wearing ladhing ])uf. fi dii-ty 
waist-(doth, bis slcimiy limbs uncovered. His long hair was white and 
knotted over the nape of his neck, Iiis eyebrows were black and stood 
out from his li(?ad, the liairs more than an iiudi long, shading a ]:>air of 
singularly bright, unsteady eyes, and giving him an ext)*a ordinary 
appearance. He shook hands with us feebly with his pajailyzed left 
hand, holding his spear in liis right all ready for action, for he is 
forever suspecting some treachery. He had two mares led up, and 
drove his spear into trhe throat of each with a wild shout; then he 
killed a pig for us, saying, polittdy, “ Pork is foi* kings’ sons, but mares’ 
mcaf is good tMiongh for soldiiu's.” For the inare.s’ meat was for his body- 
guard, a number of handsome and splendidly-formed young men, with 
whom he was at that time hoping to conquer the whole island. Latoi* 
on, we saw liirn standing among them ladling the boiling meat out of a 
huge pot, and saying, according to our interpreter, “ Kat, my eliildren ; 
he who fights shall eat meat ; let slaves stick to millet.” 

Ho took us to sec his cider brother, who was sloAvly dying of eauccr, 
and had therefore given up the thione to him iTiany yeai's before. 
When my trip into the interior was suggested, he coolly made a counter- 
proposal that wo should both go and help him in his campaign against 
Anakala. For he has no fire-arms, and no doubt thought a rifle or 
two would have great effect on those sturdy mountaineers. On our 



1891.] W. Doherty — The Butterflies of Sumla and Sambaway ^c. 157 

declining this, he invited the leading nobles into the council-house 
and consulted the auguries about my journey, examining the liver of 
one fowl after another till one suited him. Every stain or flaw in the 
liver has its own meaning, and I was surprised at the acuteness of his 
inferences regarding them. Sometimes he would consult some of the 
old men, who seemed quite familiar with the science, and evidently 
considered it as reasonable and reliable as the multiplication table. 
The king is held the best haruspox in the country, and is also proud of 
his skill in causing rain or drought. He remarked incidentally that 
he would give me good weather for my trip. Wo sat up till late 
listening to a minstrel singing a song of the king’s composition, twang- 
ling a guitar the while. The king sat glancing sharply at us alternately, 
some nervous affection keeping his head and hands in constant motion. 
Meanwhile his followers sat in a circle round him, looking singularly 
dignified and austere. They wore black mantles and turbans, their 
belts wore full of handsomely-mounted weapons, their fine Roman 
faces perfectly quiet, in striking contrast to their master’s, whom they so 
surpassed in dross and bearing. Still I think I understood then some- 
what of the power which made this ignorant savage a ruler of men, 
personally more reverenced than any sovereign in civilized countries. 

The butterflies mentioned in the following list were taken in 1887. 
The Samba wan specimens are in the hands of Mr. B. Woumoegon. The 
Sumba ones have remained four years in my possession, during the 
course of which most of them have suffered greatly, and many of the 
best have disappeai’ed or been destroyed, including several uniques, 
of which I have only descriptions made at the time. As, however, no 
one may visit the interior of Siimba again for many years to come, I 
sliall include these descriptions here. Owing to my small knowledge of 
Moluccan and Timorese butterflies, and the absence of specimens for 
comparison, my work is necessarily imperfect. When described, tho 
Sumba butterflies will be sent to M. Charles Oborthur. Of the 
Sambawa butterflies I cannot give a complete list, and I am obliged to 
omit rtiost of the Eitplmas and some others. At the time I was there, 

I counted about 140 species taken in each island. In this list I rmmber 
only the Sumba species, those from Sambawa being introduced chiefly 
to illustrate the geographical distribution of the species, and to describe 
a few novelties. 

There is a considerable Austro-Malayau element in the Sumba 
butterflies, but very few of these forms reappear in Sumbawa, Orni- 
thoptera naias and Danais (Nasnma) haruJiasahe^xx^ the most remarkablo 
of those that do. The list scarcely does justice to this element in 
21 
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Sainba, since a Bdleschallia and a Oharaxes probably of Moluftcan type 
escaped me, and of a HypoUmnas apparantly near H. pandarus I made 
no descrix'tion, and the specimens are lost. 

A few Papuan or Timorese forms occiiri’ing in Sumba do not 
extend to Sambawa, such as liadena oberthurii^ and the above-mentioned 
Doleschallia and Hypolimnas, In one or two cases a species occurring 
•with little change from Java to Timor has a wholly different ropresen-. 
tativo in Sumba, as in the case of Papilio viaremba. Ten Sumbanose 
forms arc rexmeseiited in Sambawa by other allied species, namely, six 
Danaidm, three Tioridai and a Papilio, Nine sj)ecies of Danais occur in 
Sumba anti nine in Sambawa, and of these six are the same, and throe 
different. Ton species of Euplma (of nine different groups) were taken 
in Sambawa, and only six in Sumba (perhaps on account of tho 
continual rain in the interior), of these only ode, a large Salpinx^ was 
common to tho two islands. The dominant Etiplma of Sumba was 
apparently E, lewa, that of Sambawa seemed to bo the Javanese E. 
(Belinda) eleusina^ and both have their mimics. Trepsichrois, of wdiicb 
a species is peculiar to each island, appears as a mimic, and rare, 
whereas further west it is usually a dominant genus. 

Information regarding the seasonal forms of the Safyridrt^y will be 
found under the bead of that family. It will be seen that in tiieso 
islands the non-ocellato brood appears when tho occllato brood appeal’s 
in India, as might be expected, the seasons there being similarly 
reversed. In Sambaw’a I reared both forms of Melanitis leda from tho 
wet-season one, by keeping a wet sponge along with tho chrysalids in 
one box, wlience only the ocellate brood was obtained. 

My discovery of the dimorphism of these insects, made in 1882-3, 
and my theory regarding its cause, have now received confirmation 
from all sides, and may bo icgarded as proven. 

My collecting in Sambawa was in the eastern part of tho island in 
tho sultanate of Bima or Mbojo, and was unfortunato, owing to the 
heavy and unseasonable rains. Owing to the assistance of Mijnheer 
A. 0. de Heer, Oontroleur of Bima, for whose kindness T offer my best 
thraiks, I was enabled to visit tlie mountains west of Bima, the ISultan 
sending bis brothers to arrange matters for me. Those mountains, 
which arc of some height — two of tho pe«‘iks, Haruhasa and Ndindi ex- 
ceeding five thousand feet in elevation — arc in the district of Bolo, the 
capital of which is Sila, and are inhabited by a timid race called the 
Do Donggo Holo to distinguish them from the Do Donggo Kai near 
Prado. The higher parts of the mountains have a very wot climate, and 
are partly meadow and partly forest. The latter is exceedingly rich 
and luxuriant, resembling that of Sumatra or Borneo, l)ut is of no great 
height on account of the violtmco of the wind. 
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My impression is, though I can scarcely prove it by lists of spoeios, 
that the insects of this mountain region, are almost purely Indo* 
Malayan, or at least more so than those of the coasts. If this is true, 
it does .not at all agree with Mr. Wallace’s belief that the Indo-Malayan 
clement is of recent introduction. As these mountains are very easy 
of access from Bima, where steamers stop every month, and as travelling 
in the island of Sambiiwa is safe and pleasant, it seems a pity that 
some competent ornithologist does not investigate the birds of this dis- 
trict, which ouglit to afford many novelties. , 

Family Danaidjc. 

1. Salpinx meizon, n. sp. 

Male, above, forowing rich brown with bine refloctions, a short 
slender pale lilac spot in the interne- median space, a costal spot and 
seven large inner-submarginal ones, light blue with purple reflections, 
generally pointed outwardly and inwardly, the second largest, separated 
only by a vein from the first, which is prolonged costally, the last with an 
obscure streak below it. Hind wing with the blue gloss much less conspi- 
cuous, the velvety pafch pale oohreous externally, darker internally ; two 
or three small suhapical lilac spots. Below dark brown, both wings with 
the cell and the spaces Just beyond it much paler than the outer part. 
Forewirig with a costal lilac dot, and sometimes one or two suhapical, a 
larger one in the lower median space ; below the lower median vein a 
la^’ge ochreoiis area, pale brown in the middle, extending below the 
Sttbmedian vein, enclosing a short sericeous band. Hind wing with a 
varying number of minute iiiuer-submargiiial lilac spots snbapically, and 
sometimes two or throe still smaller oiiter-submarginal ones snbanally. 

The basal tuft of the male is very largo, light reddish at base, 
fuscous outwardly ; the outer tuft white, very short. 

Expanse of male over four inches, the female still larger. Type 
from Sumba, where it is scarce, also occurring in Sarnbawa, apparently 
unchanged. It differs from 8. leucostdctos and pasUhea in the pale 
internal areas of the undersido, and in the al)senco of most of the sub- 
marginal spots. It somewhat re.semblos 8. niola^ Butler, fioin tlio 
Celebes, but lacks the blue spots on the hiridwing above. 

Salpinx (Belinda) eleusjna, Cramer. 

Sarnbawa, very common. Aii uiiduscribcd Isamia occurs in Sam- 
bawa. 

2. Salpinx (Calliplosa) sumbana, n. sp. 

Above, fore wing brown, slightly glossed with blue, the outer margin 
paler; a costal white spot, and a submarginal row of nine others, the 
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first six more or less fused into a single mass, the first and sixth some- 
times separate, the veins dark, the fourth (above the upper radial vein) 
much the largest, the seventh and eighth (between the median branches) 
minute. Hind wing whitish costally, unmarked. Below uniforin brown, 
forewing with the spots reduced, those between the median veins 
generally absent. Hindwing with 4-6 small inner-submarginal spots 
subapically, the last minute, 

Sumba, coast and interior. It seems quite distinct. 

Salpinx (Callipl^a) sambavana, n. sp. 

Above, forewing with seven large lilac spots centi^od with white, 
the second and last largest, the upper ones sometimes slightly connected, 
Hind wing with several lilac sf>ots subapically. Below both wings 
with two nearly complete submarginal scries of small and delicate whit© 
spots, the outer ones minute and not extending to the apex. 

Samba wa, one of the numerous local forms of this group. A very 
distinct species, G. hyemSy Butler, occurs in Timor. 

I have noticed that both 0. sumbana and (7. sambavana are occasion- 
ally found with the first subcostal vein united to the costal one, showing 
at the same time the relations this group has with Uestia^ and the small 
value of classifications based wholly in venation. 

3. STICTOPf-iCKA MKLOLO, n. sp. 

Male, above rich dark brown, with blue reflections over all the 
forewing except the extreme outer margin ; four lilac spots, sometimes 
centred with white, form a narrow subapical mass, the fourth well 
separated, generally a fifth below it, and occasionally a sixth. In the 
male the sex marks vary ; in the specimen before me, the upper one is 
shorter than the lower, and only half as broad. Hindwing with two, 
sometimes three, subapical spots. Beloto rich brown, darker at the end 
of the cell and on the disc beyond it ; a distinct white spot bordered with 
lilac at the end of the cell, and two near it in the median spaces ; 
genei’iilly traces of a few other dots, especially subapically on the hind- 
wing. The semicircle of spots beyond the cell of the hind wing is re- 
presented by obscure darker touches. The female is much paler. 

Sumba, common ; one of the numerous local forms of this genus. 

4. Stictoplcea lacobdairet, Moore. 

Sumba, common. The species was described from Java. 

EupLOBA (TEEPSICnROIs) DONGO, n. sp. 

Male, above, forewing outwardly shining blue, basally blue-black, 
with two rows of pale blue submarginal spots, the outer of about eight 
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or nine dots, not extending above the radial veins, the inner of seven 
large spots placed irregularly, the first four and the last three in line, 
the first minute. Hindwing bronzy brown with a slight bluish lustre 
Bubapically, the velvety area extending below the upper median vein. 
Below chocolate-brown, forewing with a purple cell-spot, a costal and 
usually three or four minute discal spots, and one or two submarginal 
dots near the lower angle. Hind wing with a largo paler area siibapical- 
ly around the subcostal branches ; usually a few siibmarginal bluish 
dots. The wings are short and broad, quite unlike those of T. midamus. 

Female with no trace of blue. Above, forewing with whitish 
markings, one geminate in the cell, (besides a basal pale streak there), 
one costal, two approximate beyond the cell, three discal, two outer- 
discal spots, besides a few pale ones subapically and an intemo-median 
pale streak. Hindwing with the white rays larger and more distinct 
than in T. midarntts^ the submarginal spots obscure. Below ^ all the 
markings are white and well-defined. 

Nearest T. mindanaensis^ Semper, from the Philippines, .but the 
female and the underside of the male ai^e very different. 

Taken sparsely in the mountains of Sambawa, in the Donggo 
country. 

6. Edplosa (TREPSicimors) elwesii, n. sp. PI. II, fig. 1. 

Female, above brown without any blue reflections, a palo longi- 
tudinal streak in the cell, a small round whitish spot at its end, two 
similar discal spots between the median brandies, a long bent pale 
streak in the upper part of the intern o-median space, a subapical area 
of five large white spots, separated by veins only, from the costa to 
the upper median vein, the lower spot large and quadrate. Hind wing 
with four white streaks occupying the greater part of the cell, two good- 
sized elongate quadrate markings at the base of the spaces between the 
upper subcostal and the radial vein, small spots beyond the cell below 
the radial vein, and above the lower median, narrow whitish streaks in 
the submedian space, and two in the internal space. Below, there are 
obscure subapical dots on both wings, and a few marginal ones nearly 
obsolete. The white masses of the forewing and the hindwing are 
unchanged. 

This species, the most aberrant of the genus, obviously mimics 
JBadena oberthurii, a dominant species in Samba. No male was seen, 
and only two females, both now in bad condition, were taken at Koloki 
and Mandas, Central Sumba, 2 — 3000 ft. 

I name this butterfly .after Mr. H. J. Blwes, the well-known 
lepidopterist and ornithologist. 
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6. Eupma (Basttma ?) LEWA, n, sp, PL II, fig. 2. 

Male, above, forewing dark brown, the outer part paler, especially 
Hear the lower angle ; a broad sericeous streak in the Intemo-mediati 
space, nearly half an inch long j a subapical mass of four blue-bordered 
white spots, with a minute one above them, the first two small, the 
third large and quadrate, the fourth smaller, pointed inwardly ; a 
whitish point on the costa, another obsolescent disoally in the upper 
median space. Hind wing unmarked, much paler than tho forewing, espe- 
cially outwai’dly. BcloWi forewing darkest on tho disc and in the cell, the 
subapical band somewhat reduced in sis^o, one bluish vSpot in the cell, 
one near the costa, and tlu*ee on the disc, the lower one yellowish. 
Hind wing, with a space above the terminal part of the coll miich darker 
than the rest, a pale hand round the disc, one bluish spot in the cell, 
five or six dots beyond it, and eight rosy ones in an irregular lino across 
the disc, two in each median and in the lower radial space, and one in 
each of tho two next spaces. Expanse over three inches. 

Sumba, apparently a dominant species. Like the next species it 
is separated from all allies by its white subapical band. 

I did not find any species resembling this in Samhawa, though a 
species of PcAioa occurs thercj having a somewhat similar sericeous* 
brand above. I took only a single male at 2000 feet. A w'holly dif- 
ferent species, 0. hatidinianay G odart (o7*opc, Boisduval), occurs in Timor, 
having the hind wing broadly whitish. Tl. lewa is apparently of Papuan 
affinities. 

7. Bi]plo:a (Orastia or VAimnnA) palmedo, n. sp. PI. II, fig. 3. 

CLosely resembling tho x>reccdiug .species. Male, forewing dark 

brown above, paler outwardly ; a white, ralher quadrate, subapical mass 
diffused at tho edges, broken by three slender dark veins. Hindwing 
nearly white above the upper subcostal vein, the rest brown, the outer 
discal and subanal area much paler. Below^ tlio pale ai'eas are more 
obvious than in Euplma lewa. Pore wing with a bluish -white spot in 
the cell, and two in the disc beyond, besides traces of two streaks in the 
interno-raedian space. Hindwing with one spot in the cell, a semicircle 
of six minute ones beyond it, and a row of seven or eight larger ones iii 
the yellowish discal area, all but one arranged linearly ; only one or two 
subniargiual dots visible. 

Sumba, coast and interior. It is much less common tlian E. lewa, 
but as the clmicna gi'oup to which it belongs is in most places a domi- 
nant one, I am unwilling to believe it a mimic of that species. The 
species is a«very distinct one. 

An allied form occurs in Sambawa, with the margins broadly 



1891-J W. Doherfey — Buiterjliea of Sumhoi, and Sambawa, Ac. 168 

Vhitish as in E, clitaena, and without the conspicuous subapical white 
band of the forewing. 

EUPLCEA (C.RASTIA ?) DEUEBKII, n. Sp. 

Male, above dark brown, with a slight violet gloss, the outer 
margin broadly paler, not glossed. Forowing with an irregular scries of 
seven small white outcr-discal spots, the first three subapical, cordate, 
separated by veins, the fourth and fifth beyond the line of the others, 
the fifth minute, the sixth and seventh in the median spaces, distinct, 
equal, the upper elongate ; an obscure dot near the base of the upper 
median space. Hind wing with three good-sized white subapical inner- 
Bubmarginal spots, and eight or nine obscure? outor-subitiargiiial dots, 
which do not reach the apex. Below, the cell and inner part of the 
disc of both wings dark brown, the rest paler, with a bronzy gloss. 
Fore wing with a spot in the cell, one costal, four or five discal violet- 
white spots, seven iimer-subrnarginal white ones arranged as above, 
and eight or nine outer-submarginal ones minute. Ilindwiiig with a cell- 
spot, a semicircle of seven iuner-discal violet- white spots, and one of 
nine or ten outer-discal ones, mostly white, some lilac; about twelve 
small siibniarginal white spots, larger than those on the forowing. 

Like my Eiiplma ocoanis from Engano, this species has a largo, 
somewhat velvety, pale brown patch on the underside of the forowing. 
This lies along the internal vein for more tliaii half its longtii, about 
three quarters of it lying above that vein. At the base of this there is 
an obscure whitish patch, chiefly below the internal vein, while ])ara]lol 
with it is an obscure longitudinal sericeous streak placed below the 
lower median vein. The hind wing is whitish apical ly and costal ly, with 
a pale brown area surrounding the subcostal veins, entering the cell 
and the space below the costal vein, extending narrowly along the 
subcostal veins three-quarters towards the margin. 

The species perhaps belongs to Mr. Moure’s genus Gamaloha. I 
took it in the mountains of Sambawa, and name it in honour of iny 
friend Heer A. C. do Hcor, Controleur of Bima. 

Another species from Sambawa, belonged, I think, to the subgenus 
Tronga, making ten Euploaas in all from that island, sf)mo very rare. 
Only six wore taken in Sumba. At a favourable season, I believe 
Samba will yield a far larger number of species than I obtained 
there. 

8. Danais (Limnas) cnuYsiPros, Linn. 

Sumba, Sambawa. Somewhat intermediate between typical chry- 
sippus and 1), hataviana ; colour bright rod as in chryfsippiis, the white 
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spot at the end of the cell absent, the black border of the hindwin^ 
broader than in Indian specimens, and inwardly diffused. 

9. Dan ATS (Salatura) gbnutta, Cramer. 

Samba, Sambawa. My Sumba specimens are somewhat inter- 
mediate between genutia and the Javanese B, interna. There is only 
one submarginal line of spots on the hind wing above, the small subapical 
spots are nearly obsolete on the forewing above, and below, the red 
area in the upper median space is present or absent. The general 
colour is not so dark as in interna and the species larger. 

10. Danais (Salatura) litoralts, n. sp. PI. If, fig. 4, underside, 

Male, above black, a narrow pale ferruginous band in the cell, a 

much larger one occupying most of the interno-median space, and 
another in the lower median space, extending much further outwardly, 
slightly irrorated with white scales in the middle ; a nan*ow oblique 
white subapical macular band from the costa, the spot above the upper 
median vein much beyond the line of those above it ; one below it, 
large; three costal marks, a dot beyond the end of tlic cell, five margi- 
nal and three submarginal spoLs in the median spaces, one apical and 
one at the lower angle, all wliito. Hind wing black, a broad quadrate 
white band across the disc, and the end of the cell as far as the lower 
Bubcostal vein, scarcely reaching the submedian sccnt-gland, continued 
outwardly by obscure ferruginous rays, the veins there widely black, an 
outer row of submarginal white .spots, with two inner ones suhapically. 
Below^ forewing with the ferruginous cell-wStriga obsolescent, two rows 
of minute submarginal spots suhapically. Hind wing with two complete 
rows of submarginal wliite .spots, and a few costal ones, including one 
basally along the lower side of the costal vein, the white area more 
broken, its discal spots outwardly incised, the cell-spot occupying two- 
fifths of the coll ; most of the disc, including the base of the coll and 
the costal and subcostal spaces, ferruginous, edged with black ; the 
veins all dark, the suhmedian and internal veins black bordered with 
white for most of their length ; the outer black boinier glossed with 
chocolate-brown. 

Nearest Banais ahigar (chionippo) from the Philippines, figured by 
Mr. Distant from Province Wellesley, Malay Peninsula, though that 
locality seems to me rather dubious. It differs' in the smaller ferm- 
ginoua area on the forewing and smaller white area on the hindwing. 
Prom B. fulgurata, affinis^ aruana^ etc., it differs in the absence of white 
in the interno-median space of the forewing. 

Sumba, scarce. An apparently identical form is common on the 
dry coast of Sambawa. 
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In the figure the forewing has been drawn much too short. 

Danats (Nasuma) hauuhasa, n. sp. 

Male> forewing extremely long and falcate, deep fuscous above ; 
a long obscure reddish streak extends along the lower part of the cell, 
another more distinct, lighter in colour, and enlarged outwardly, in the 
interno-median space; a third, obscuro, between the lower median 
veins ; a small round discal whitish spot in each of the spaces below 
the upper radial vein, the second a little nearer the base than the 
others are ; two small whitish spots, one on each side of the lower 
radial vein, are sometimes present (especially in the female) just beyond 
the cell. Hindwing with discal streak of pale brown, slender and 
rather obscure, a larger one in the cell .* two rows of white submarginal 
spots, the outer subanal only, minute, the inner obsolescent near the 
median veins. Below dark brown, the apex of the fore wing rufous, the 
pale reddish markings of the forewing somewhat larger, those of the 
hind wing larger and dull leaden- white in colour, reddish only at their 
truncate tips, the submarginal series complete and nearly equal. 
Fore wing with the whitish discal spots larger, those just beyond the 
cell distinct. An additional white spot is present near the apex, and a 
row of outer-submarginal dots increasing towards the lower angle, an 
inner-submarginal series confined to the apex. In the female three or 
four of the outer-submarginal dots are sometimes visible above. In the 
male the sex- mark is somewhat less prominent than in D. genutia. 

Sambawa, 1000—2600 feet, scarce. When on the wing it somewhat 
resembles an undescribed Euplcea found there. 

JMearest Danais isTmire from the Moluccas, but having the markings 
of the uppcrside reddish instead of white, and much reduced in size and 
number. 

11. Danais (Nasuma) TAiMANU, n. ap. 

Female. It obviously differs from the preceding species in the 
presence of a broad quadrate white discal band on the forewing, between 
the first subcostal and the upper median vein, in six pieces separated 
only by slender dark veins ; below this there is one or sometimes two 
very small white spots. The submarginal spots are all obsolescent 
except one or two at the apex of the hind wing. The basal marks on 
the forewing are very indistinct, and merely paler not reddish, that in 
the cell absent. The discal marks on the hindwing are wholly un- 
defined, resembling a large pale area, broken by dark veins. Below ^ 
there are generally one or two dots beyond the end of the cell, and also 
a few minute ones at the apex, one between the lower subcostal veins 
22 



166 W. Doberij — The Buttefflies of 8umba and SamhatiDaf [No. 2^ 

more distinct, more or less bifid. The hind wing has the leaden* whitish 
markings rather broader than in D. haruhasa, but those in the median 
spaces are much shorter, leaving the dark outer border very wide there. 
The submarginal dots are in one specimen wholly absent, in the other 
partly present, but very small. 

The male is unknown. I took one female at Lateng (1000 feet) in 
Taimanu, Sumba, and another at Mandas, Sumba. I fear that both are 
now lost. When flying it somewhat resembles Euplaaa lewa^ and no 
doubt its mimicry of that species accounts for the presenje of the broad 
white band, absent in D. haruhasa and D. ismare. 

The subgenus Nasumaj as far as known, inhabits only the Moluccas, 
Sumba, and Samba wa, but no doubt a species will be found in Timor, 
while none is known from Java. It is distinguished by its elongate wings^ 
and, at least in the two species described here, the flight is swifter than 
in Danais genutia^ etc. It seems likely that these insects have lost some 
of the protective qualities of their allies, and have acquired a swifter 
flight and become mimics of other butterflies, the Moluccan form re- 
sembling a Badena^ while the Sumba and Sambawa species look like 
Euploios when flying. 

12. Danais (Ttrumala) limniace. Cram. 

13. Danais (Tirumala) meltssa, Cram. 

Following Herr Semper’s instructions, I easily separated these two 
species, which are extremely alike in general appearance. The melissa^ 
form somewhat resembled the figure of D. auatralis, Hombron and 
Jacquinot. I also recorded a form of D. gantama in Sumba, but no 
specimens have turned up. D. limniace and melissa ai*o both common 
in Sumba and Sambawa. 

14. Danais ^Chittira) orientis, n. sp. PI. II, fig. 6. 

Near D. nilgiriensis. Cell-mark of forewing with all three rays 
distinct, though slender, in the females, the upper two obsolescent in 
the male, the interno-median marks broadly divided, the mark at the 
base of the lower median space wanting (present in nilgiriensis) ^ that 
in the upper median space small and diffused (lai'ge and conspicuous 
in allied species), the streak above the radial vein much longer than 
the one above it (as in JD. larksa)^ five or six submarginal dots. Hind- 
wing with the cell-spot bi*oad in the middle (narrow in nilgirtensis)^ 
divided longitudinally by a slender dark line (absent in JD. larissa 
and luzone)m8)y a line of six outer-discal spots in the male, nine or ten 
in the female, the submarginal line of spots incomplete. Below^ both 
lines of spots are complete. 
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Pada Daltfng^ Central Samba : a very dull-ooloured species. It 
appears to belong to Mr. Moore’s newly-described genus Badacaraj along 
with B. nilgirienais. 

A single male from Sambawa agrees in the main with those from 
Samba. But the whitish markings are better defined and more trans- 
parent, the outer subraarginal spots of the forewing extend on the 
underside to the 'apex, the elongate discal streak between the radial 
veins is shorter, and all the discal and submarginal niarks of the hind- 
wing are somewhat larger and more distinct. The specimen is not 
now in my possession, and I am unable to compare it with D. larissa. 

16. Radena oberthurii, n. sp. PI. II. fig. 6. 

£fale, above dark brown, the markings yellowish, somewhat trans- 
lucent ; a pale streak along the costal vein, the tip clavate and more 
distinct ; the basal cell-streak bifid, its upper ray very slender, short ; 
terminal cell-spot narrow, obliquely transverse ; interno-median space 
with two strong white bands scarcely convergent, a broad dark space 
between them ; a large, elongate spot in the lower median space ; a 
broad obliquely-transverse discal band of four large white spots se- 
parated by veins, one on the costa somewhat apart from the others, the 
fourth largest, ovate, the third incised outwardly ; another small spot 
beyond these on the costa, and six small inner-submarginal spots, the 
upper three in a line across the apex, the others small, transverse, be- 
tween the upper median and internal veins ; no outer-submarginal 
spots are present. Hindwing paler brown than the forewing, the cell 
all white, a largo spot in each space beyond it, making, besides the long 
submedian streaks, four in all, the second (above the upper median 
vein) incised outwardly, and projecting beyond the others, the first and 
fourth elongate, the third small, triangular ; a line of about nine inner- 
Bubmarginal dots, placed rather irregularly. Below^ similar, five or six 
obscure outer-submarginal dots on the hindwing only. The tufts are 
long, as in B, juventa. 

Nearest Badena purpurata^ Butler, from New Guinea, from which it 
obviously differs in the two interno-median streaks, and the broad 
oblique discal band on the forewing. 

I name this fine species in honour of the distinguished entomologist, 
M. Charles Oberthiir, of Bonnes. It is a dominant species in Sumba, 
occurring both on the coast and inland, and seems to bo the most 
western representative of the Papuan group to which it belongs. 

16. Badena kambbra, n. sp. PI. II. fig. 7. 

Allied to fi. juventa^ from Java. The wings are shorter, and 
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most of the white markmgR larger. The basal cell-strdak is short and 
dusky, the outer one large, upright, the upper part projecting like the 
lower, a slender streak above it. The two series of subapica! streaks of 
juventa are in kambera united into three very long white strigas, that 
between the radial veins being nearly half an inch in length ; all are 
incised outwardly ; the inner-submarginal spots are large. Hindwing 
with the dark streak in the cell-spot continued to the end of the cell, 
slightly forked in the middle. Behw^ the light markings are not yellow- 
ish and greenish as in 22. juventa, but pure white with a slight lilac 
gloss. 

A very distinct species, not very common in Sumba. 

In Samba wa there are two species of Modena, both I think distinct 
local forms. One, which appears to bo the representative of 22. vutgaridf 
is common everywhere; the other is very close to the Javanese B.juventa^ 
and is confined to the higher country, though I have taken it as low as 
1600 feet. I have now no specimens of either species, and am unable 
to compare them with their allies. 

Family SATYRID.®. 

17. Lethb europa, Fab. 

A female, Sumba, 2000 feet ; another, Sambawa, 4000 feet, both 
resembling Java specimens. 

18. Mycalbsis (Orsotri^ena) medus, Fab. 

Sumba, Sambawa, common in meadows. 

19. Mycalbsis (Calysisme) perseus. Fab. 

The wet-season, ocellatc brood prevailed in Sumba till the middle 
of March, when the non-ocellate form (hlasius) took their place. In 
Sambawa, the latter brood had already begun to appear in the middle 
of April, but a long succession of heavy rains exterminated them, and 
the ocellate form reappeared and continued in exclusive possession till 
the latter part of May. 

20. Mycalbsis (Jatana) wayewa, n. sp. 

Female, above dark brown, a small ocellus on the forewing between 
the lower median branches. Hindwing outwardly whitish, gradually 
darkening inwardly, with two submarginal dark lines, a small ocellus 
between the lower median branches. Below, dark brown, slightly 
rufous, not perceptibly striate ; a median transverse whitish line, angled 
at the upper median and above the submedian vein ; beyond this the 
wing is much paler, with a rather small ocellus above the upper radial 
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vein, a large oiie%bovo and a small one below the lower median vein ; 
a marginal line and two wavy, dark submarginal ones. Hindwing with 
the oute^ half whitish, the dark area very sharply outlined, projecting 
outwardly above the upper median vein ; seven ocelli nearly in line, the 
first, fourth, and fifth large, subequal, the second and seventh minute ; 
beyond this are two wavy submarginal and marginal dark lines. 

The male is darker and more uniform, the ocelli less marked, with 
a golden-brown sex-mark (as in M, mineus) on the submedian vein of 
the forewing, and a large subcostal ochreous tuft, the subcostal vein and 
its upper branch, slightly swollen around its bifurcation. The prehensors 
and sex-marks agree with those of Calysisme and so does its venation, 
except in the point mentioned. 

This species occurs both in Sumba and in Sambawa, confined in 
both to the higher and damper regions. It is apparently the local 
representative of Mycalesis mynois^ Hewitson from Timor, but lacks the 
conspicuous white band of that species. I also suspect it to be the local 
representative of M, mineus^ but without a more elaborate study of 
the prehensors I cannot well prove it. Mycalesis mynois is the type of 
Mr. Moore’s genus Jatana^ the raison Wetre of which I have not been 
able to discover. 

21. Yphthima asterope, Klug. 

Sumba only, found in the driest plains. It is worth remarking that 
this species has prehensors precisely like those of Y. pandocusj the size 
and habits of which arc so different, while the markings arc nearly 
identical. 

22. Yphthima leuce, n. sp. 

A local form of Y. philomela. The forewing has a largo, conspicu- 
ous, whitish sex-mark, and an ocellus as in philomela ; the hindwing has 
the cilia white, and the outer and abdominal region grey, with two large 
blue-pupilled ocelli and two minute anal ones. Below ; the striaa are 
very irregular ; the forewing has a whitish discal band partly inclosing 
the large ocellus, and extending to the hind-margin ; there is a sub- 
marginal dark band, the apex and costa ai*e dark. Hind wing chiefly 
white, the disc being free from stries over a considerable ai^ea, and 
elsewhere they are very delicate and irregular, forming an obscure 
transverse fascia, crossing the cell near its end, and a continuous, slen- 
der submarginal line. The six ocelli are in pairs, as in Y. philomela or 
sepyra^ all black, pupilled with blue, and with large ochreous irides. 

This species is found in Sumba and Sambawa. It may also be 
allied to Y. aphnius (Timor) of which only the dry-season form is known. 
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In that case it bears much the same relationship to apl^ius as MyeodesiB 
wayewa does to the Timorese M. mynois^ the orange band of the hind- 
wing of T. aphnivs being absent. 

Mr, de Nic6ville has shown me that the true Yphthima philoriiela of 
Johansson has no sex-mark. Since that is the case, the Indian form will 
stand, 1 suppose, as Y. haldus, 

23. Melanitis constantia. Cram. 

Sumba, Sambawa, not uncommon on the dry coast. A Sumba 
female before me has the ochreous band narrow and irregular, almost 
attaining the costa and the lower angle, its outer border undefined, with 
three obscure ocelli (the first chiefly white, the last nearly all dark), 
the outer border with three indentations, and projecting acutely in- 
wardly along the lower median vein. Hindwing with two ocelli, the 
apical border narrowly ochreous. Below^ the ocelli are rather small, 
the aspect that of M. leda^ the wet-season form. 

24. Melanitis leda, Linnadus. 

The dry-season brood (Jsmene) appeared in Sumba in the middle 
of March, in Sambawa in the middle of May ; till that date the ocellate 
brood held the field. 


Family ELYMNIAD^. 

Elymnias undularis, Drury. 

Sambawa, low country, not differing from Java specimens. No 
Elymnias is known from Sumba or Timor. 

Family MORPHID^. 

A Discophora (timora, Wallace) has been found in Timor, but I saw 
none of the family either in Sumba or Sambawa. 

Family BTBLIADuE. 

25. Ergolis ARIADNE, Linn. 

Sumba, Sambawa, not differing from the Indian form, hardly so 
small and dark as the Javanese. I believe E merione also occurs in 
Sambawa. 


Family APATXJRID.^. 

26. Cynthia deione, Erich. 

A single male, Sumba, interior. Common in Sambawa, where the 
females vary to a remarkable extent, some . being as red as the male, 
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while others are dark green insects like parthems. Intermediate forma 
are common. 

27. Cethosia penthesilea, Cram. 

Sumha and Sambawa, common, even on the coast. A single female 
taken in the interior of Samba was very largo and richly coloured, re- 
sembling the female of the Javanese 0, hypsea^ Doub., but 1 am not 
sure that it was distinct from O. penthesilea. 

Cethosia tambora, n. sp. 

Black, the usual wavy submarginal lines absent on both wings. 
Porewing with an irregular ochreous subapical band of six marks, tlie 
first two slender, minute, the third elongate-quadrate, the fourth very 
small, triangular, the fifth long and narrow, the sixth large, triangular, 
paler ; a dull reddish area on the hind margin and basally in the interno- 
medion space, two or three reddish touches basally in the cell. Hind- 
wing, basal half red, a small dark spot discally between the costal and 
the subcostal veins, and one between the subcostal branches. BelmOj 
all blue-black and ochreous-white, except a reddish area on the hind 
margin of the fore wing. 

The description, which is apparently that of a female, is a poor 
one, but I believe several specimens of both sexes are in Mr. Ncumoe- 
gen’s possession. It is very unlike any known species. 

Sambawa, mountains, scarce. I have named it after the great Sam- 
bawan volcano, celebrated for its eruption in 1815. 

I have dubiously recorded a similar species in Sumba, not taken, 
the underside more variegated. 

Two very beautiful species, 0. lamarckii and leschenauUii^ were 
taken by Mr. Wallace in Timor, but neither seem to extend further 
westwards. 

28. CuPHA ERYMANTHis, Drury. 

Sumba, Sambawa, normal. No Cirrhochroa was seen in cither 
island, nor has any been recorded from Timor. 

29. Atella phalanta, Drury. 

Sumba, Sambawa. Sumba specimens are richly raai'ked with 
purple below. 

30. Atella sinha, Kollar. 

Sumba, Sambawa, normal. 

31. Oyrestis nais, Wallace. 

Two tattered specimens from Pada Dalung in Sumba seem to be 
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almost precisely intermediate between O. nivea and 0. thyodamas* To 
indicate their affinities would require a long description. They seem 
near Mr. Wallace’s 0. nais from Timor, but without better specimens I 
cannot be sure of their position. , 

Symbrbkthia hippoclus,* Oram. 

Sambawa, none taken. 

82. Pyramkts caedui, Linn. 

Dry meadows, Sumba. 

33. Junonia atlites, Joh. 

" Sumba, Sambawa. 

34. Jqnonia asterib, Linn, var., suMBiB. 

Above, the subapical ocellus is indistinct, merged in the black band 
from the costa; the lower ocellus is large and set in a black patch. On 
the liindwing the lower ocellus is much larger than in Indian specimens 
of asterie, and is marked like the upper one. Below, the forewing has 
only two ocelli, the upper pair on the hindwing are more perfectly 
merged into one, the black transverse lines are replaced by diif used 
pale reddish ones ; the hindwing has three pale bands across it. 

Sumba, Sambawa, common. It is merely an extreme form of the 
Java vaHety (J.javana, Felder), which connects it with the typical In- 
dian one, differing chiefly on the underside. 

The iioii-ocellate form, J. almana, probably conspecific with asterie, 
was not taken. 

35. Junonia vellida, Fab. 

The uppersido agrees with Godart’s description. The underside is 
rather brilliantly marked with black or fuscous wavy lines on a pale 
grey ground, a reddish submarginal band, the hindwing with five ocelli, 
of which only the second and fifth arc distinct, pupilled with bluish. 

This pretty little species occuiTcd onlyjon the desert plains of 
Sumba, and seemed to be rare. 

36. Junonia aonis, Linn. 

The markings of the fore wing are rather fuscescent than fulvous 
except the ocelli, of which only two are distinct, the lower small and 
attached to the upper. On the hindwing the second of the five ocelli 

• In Eastern Java I found that the female of this butterfly was dimorphic, one 
form having the yellow spots replaced by white ones, so that it resembled a white 
Ifspeis instead of a yellow one. No intermediate forms were seen. 
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id larger than the others. Otherwise the specimens agree with Godart’s 
description. In the female there are distinct reddish-bordered ocelli on 
the f crewing, and the sordid spots are larger. The underside is some- 
times reddish, as is often the case with the female of J, lemotnas. There 
seem to be two peifectly distinct seasonal forms, that of the dry -season 
resembling a dead leaf below. 

Snmba, Samba wa, those from the latter island not examined. 
The species is certainly very close to the Javanese J. erigone. 

r 

37. JuNONiA TiMORENSis, Wallace. 

In the male there is no distinctly rufous area except a submarginal 
band on both wings, evanescent apically on the forewing. In some 
females nearly the whole upper sui'face is more or less rufous, outward- 
ly brighter, a dark area over the apex and disc of the fore wing, the 
Bubapical spots united, a small distinct ocellus (obscure in the male) 
between the lower median branches. Below, the male is dark with 
the ocelli distinct, while the above-mentioned females are glossed with 
silvery-grey scales over both wings, obscuring the subapical band and 
the ocelli, the median transverse line distinct, angled at the upper 
median vein. These females evidently belong to the dry-season brood, 
just appearing at the time T left Sumha, and resembling the other form 
much as J, almtina resembles asterie. I have not observed any male of 
this brood. 

Sumba. This very distinct species, as Mr. Wallace justly calls it> 
was previously known oidy from Timor, 

38. JUNONIA OEITIIYIA, Liim, 

Sumba, Samba wa. 

39. Precis ida. Cram. 

Sumba, Sambawa. 

40. Precis iphita, Cram. 

Sumba, Sambawa. 

41. Yoma SABINA, Cram. 

Sumba, Sambawa, low country. 

I see that Doubloday, followed by M. Oberthiir and Dr. Semper, 
places this species in the very heterogeneous African genus Salamis, 
the type of which somewhat resembles a Doleschallia, The only species 
of Salamis at all like Yoma are 8. anacardii and anteva, forming Wallen- 
gren’s genus Protogoniomorjpha, a name which ought to be barred on 
account of its enormous length. But in these species the cell of the 
23 



174 W. Doherty — The Butt envies of Sumha and Samhawa^ {No. 2, 

hind wing terminates opposite the second forking of the median veib, 
in Yoma at some distance before it. The relations of homologons 
genera in different zoological regions are as yet very little known, and 
will no doubt greatly exercise the minds of naturalists in the next cen- 
tury. But for the present I think my genus Yoma may be allowed to 
stand. 

42. Hyfolimnas misippus, Linn. 

Sumba, Sambawa. The female mimics Danais chrysippus iUS 
usual. 

43. Htpoumnas bolina, Linn. 

Sumba, Sambawa. The female sometimes has a red area near 
the hind margin of the forewing and over the disc of the hindwing. 

44. Htpolimnas sAUNOERaii, Wallace, (?). 

Several broken specimens of what appeared to be a dwarf form of 
J7. pandarus were taken in Sumba, but none have survived. 

Hyfolimnas anomala, Wallace. 

One male, taken in the mountains of Sambawa. I am unable to 
say whether it was identical with Javanese specimens or not. 

45. Doleschallia sp. 

At least one species occurs in the dry coast region of Sumba, but 
no specimen was taken. 

46. Helcyra cniONiPPB, Folder. 

Several specimens seen at Pada Dalung in Sumba, but none taken. 

47. CuARAXES athamas, Drury. 

Sumba, Sambawa. 

48. Oharaxes sp. 

A very large Oharaxes apparently of the eudamippus group was 
seveiYil times seen in the mountains of Sumba, and again in those of 
Sambawa. Unlike 0, eudamippusy which is a ground butterfly, it always 
alighted high up on trees, so that I could never catch it. Another 
species, something like 0. pyrrhuSy was once seen in Sumba. 

Family NYMPHALID-^. 

49. PniEDYMA COLUMELLA, Cr. 

Sumba, Sambawa. The upper band of the hind wing above i« 
much broader than in Indian specimens. 
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60. Nbptis hordonia, Stoll. 

Samba, Sambawa. The yellow markiogs above are all much 
smaller than in Indian specimens. 

61. Nbptis nandina, var. sumba. 

This form greatly resembles the Javanese N. leucothoHy a near ally 
of the Indian N. varmona^ but the triangular white spot beyond the ceJl 
is narrow and elongate, sometimes extending on the underside two- 
thirds towards the margin. The subapical white band is somewhat less 
massive, and the four large discal spots are separated by veins, the first 
elongate, as large as any of the others. The upper baud of the hind- 
wing is narrower, the submarginal lines remoter from the margin. The 
general colour of the underside is dark red, the white bands very 
slightly outlined with dark. Though the markings resemble those of 
JV". leucothoii, the species is probably more allied to N. nandina. From 
this it may easily be distinguished by the brilliant white markings of 
the upperside. The discal spots are large, that between the upper two 
median veins largo and elongate, the cell-streak is well separated from 
the triangular spot beyond the cell. The upper band of the hindwiiig 
is narrower, especially apically. 

Sumba ; a somewhat different form occurs in Sambawa, which I 
am now unable to examine. I did not observe any representative of 
the varmma group in Sumba. 

62. Athyma pbrtus, Linn. 

Sumba, Sambawa. As in India it generally occurs in open 
meadows, unlike all its allies. 

63. Athyma karita, n, sp. 

Male, above deep brown, variegated with darker areas, forewing 
with an outer-submarginal pale line, and an inner-submarginal series of 
slender obsolescent greenish streaks. An oblique subapical band of 
three greenish-yellow spots, the second largest, adjacent to the first, the 
third as largo as the first, round, separate ; cell unmarked ; a broad 
discal macular band from the hind-margin to the second median vein, 
with a small triangular spot above it, that between the two lower 
median veins rounded-quadrate, as large as the one below it, separated 
from it only by a vein, and projecting beyond it. Hind wing witli two 
greenish-yellow bands, the upper unbroken, very wide on the costa, 
extending to the submedian vein, where it tapers to a point ; the lower 
band composed of six transverse spots cut by dark veins, their lower 
edges incised, the outer ones slendeis lunular. Below the markings are 
similar, but whiter and more united, placed on a dull brown ground, a 



176 W. Doherty — The Butterflies of Sumha and Samhaway [No. 2, 

darker chocolate area discally on the forewing, a row of obscure darker 
submarginal spots on the forewing, and discally on the hind wing ; the 
abdominal margin of the hindwing is broadly suffused with bluish. 

Sumba, a single male taken by the river Waibaku near Pada 
Dalung, at 1,600 feet. The species seems intermediate between A. 
venilia and A. amhara. 

Athyma nefte, Cram. 

One male taken near Ndindi, Sambawa, at 3000 feet elevation. 
It is one of the apparently numerous Indo-Malayan species inhabiting 
the mountainous interior of this island. 

64. Limenitis* procris, Cram. 

Sumba, Sambawa. 


* I append fcho doBcription of a rorj rare species from Perak, Malay Peninsula,' 
allied to L. daraxa, 

Ltmenitis agneya, n. sp. 

Male. Above very deep fnscons, a pon-groon band across both wings. Base of 
forowing somowliat paler, with obliquely transverse darker markings in and below 
tho coll : a submarginal pale line, an ouLer-discal row of six dark spots sot in square 
paler spaces. Tho green band extends from tho hind margin to tho upper median 
vein in four spots separated by dark veins only, tho upper spot a littlo out of line 
and smaller. Beyond those a line of three smaller spots runs to moot them oblique- 
ly, placed at right angles with the costa, extending froin the upper median to the 
subcostal, the upper smaller than the others and whitish, placed above the inner 
half of the middle and largest one. More than halfway between theso and tho apex 
are two other spots also placed at right angles with the costa, and between tho third 
and fifth subcostal veins, the lower small, greenish, the upper very small, whitish. 
On the hindwing tho green band extends from the costa, where it is widest, to tho 
Bubmcdiaii vein, tapering to a point. Its inner margin is convex, its outer straight ; 
it is whitish at both ends and cut by slendor black veins. Tho submarginal pale 
lino and tho outer-discal line of spots are ranch as on the forewing ; cilia white, 
dark at the ends of tho veins. Below light chestnut-brown, the band as above, but 
paler green and not cut by dark veins, the basal marks on both wings outlined with 
lilac, the outer-discal line of spots set in lilac areas, tho submarginal line lilac, some 
darker red discal markings beyond the green band. 

Obviously differs from Limenitis daraxa in the bifid green band of the forewing ; 
agrees with it in the closed cells of both wings, which make the positions of the 
species in this genus rather dubious. My single male of agneya was taken on Larnt 
Hill, Perak, at about two thousand feet elevation. L, daraxa^ not apparently differing 
in any respect from the Himalayan form, was not uncommon at tho summit of the 
same hill, nearly three thousand feet higher. 

Prehensors, seen from the side. In agneya tho uncus is long, sinuous, hooked 
at tho tip, without branches, the clasp simple, straight, tapering gradually to the 
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Limbnitis hollandii, n. sp. 

Male, above, black ; cilia alternately black and white, a double 
undulating sabmarginal pale lino, touched with whitish apically on 
the forowing; two united white spots placed obliquely subapically 
above the radial veins, with or without a smaller one below them. 
A broad common white band, very slenderly cut by dark veins, 
edged outwardly with purple, across both wings, extending on the fore- 
wing nearly to the upper median vein, the upper .(fourth) piece small, 
the inner edge of the band straight, the outer irregular. Hindwing 
with the white band extending to the submedian vein, where it is 
tapering, both its edges nearly straight. Below chostuut-red of two 
different shades, the basal two-thirds of the cell mostly white, with a 
crooked dark mark, an irregular white spot at the end of tho cell, its 
lower side tapering ; the vrhitc band extends nearly to the lower radial 
vein ; two submarginal pale lines, the inner mostly bluish- white with 
three white subapical spots ; a chestnut longitudinal streak in the interno- 
median space. Hindwing with the two submargiiial lines regular, 
grey, undulating, base chiefly white with transverse streaks of chestnut, 
namely, two in the cell, two between the costal and the first subcostal 
vein, one along the precostal vein ; and a long one from the costa 
tapering to the submedian vein ; tho white band broad. It is rather a 
small species. 

Several males taken in the Do Donggo country, Sambawa, all above 
2000 feet. Tho species is nearest L. lysanias from the Celebes, but is 
without the rufous bands wdiich that species has on the upperside. 

I name the butterfly in honour of the Rev. W. J. Holland, of 
Pittsburgh, U. S. A., well-known as a lepidopterist. 

65. SYMlUIiEDRA iRGLB, n. Sp. 

Male, above black, with some obscure ochrcous-greenish spots near 
the costa, and three in the cell (two at the end), two in the interno- 
median space, one basal, the other further out, geminate ; a row of five 
white subapical spots in a semicircle above the middle median vein, tho 
second largest, then the first, the third diffused ; also a macular sub- 
marginal band of dull bluish-whitish spots (the lower two sagittate) 
extending from the hind margin nearly to the apex, separated by dull 

tip, :,Tn L. populi the tip is abruptly bout downwards. In daraxa tho tip is blunter 
than in agneya^ and there is a long process arising from its upper edge, longitudinal 
and slightly ascending, set with denticles on both sides. The uncus is also shorter. 
The lower uncus^ absont in most butterflies, is well developed in this genus, strongly 
hooked at the tip, its point opposed to that of tho true or upper uncus, which can bo 
brought into contact with it by muscular action. ^ 
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bluish-green spaces. Hindwing with a broad bluish-green baud from the 
abdominal margin (where it is whitish) to the costal vein (where it is 
blue)) consisting of spots twice as long as wide, separated by black veins, 
their inner border diffused, the outer pointed, enclosing a large oval 
or cordate black spot, slenderly surrounded with blue. Below^ forewing 
nearly black, slightly olivaceous apically, the markings white, more or 
less tinged with greenish or ochreous, arranged in two series, a sub- 
marginal one of five or six spots, and a discal one of seven, of which the 
third is evanescent, the fifth and sixth obliquely elongate, the seventh 
geminate and purplish ; there are also spots on the inner disc, between 
the median veins and above each radial ; cell crossed by two bluish- 
white bands, one in the middle, one at the end, with several additional 
spots at the base. Hindwing purplish-brown with a slight bronzy 
lustre ; a submarginal band of dark spots in paler spaces ; an irregular 
discal series of pale spots, three spots in the coll. Eyes dark, proboscis 
scarlet. 

The colour of the underside, the narrow and dull blue band, and 
the numerous spots on the uppersido distinguish it from S, dirtea. 

A male, Pada Dalung, a female, Mandas, both in Sumba. I havo 
no description of the female. 

An Buthalia^ dark like E, garuda^ seems also to inhabit Sumba, but 
none were taken. 


Family lilBlTTHEID.^. 

66. Libythea geopfroyi, Godart. 

Two males, intenor of Sumba. The blue of the fore wing almost 
obliterates the subapical spots, which are barely traceable above ; the 
luteous band of the hindwing is very obscure. 

57. Libythea narina, Godart. 

One female, interior of Sambawa, another seen in Sumba, not 
taken. The Sambawan specimen agreed well with Moluccan examples ; 
The Philippine form has the white band of the hindwing reduced, while 
the Assam variety (i. rohini, Marshall), has it enlarged. 


Family NEMEOBIAD^. 

Zemeros phlegyas, Cram. 

Sambawa, scarce. No species of this family was observed in 
Sumba. 
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Family LTOuiENIDj®. ^ 

Subfamily TEECLIN^. 

58. Arhopala araxes, Feld. 

Sumba, coast. A local Celebesian form of A, amantes^ but appa- 
rently distinct. 

Flos apidanus, Hew., var. 

Sambawa, 3000 feet. ^ 

Surendra quergetorcjm, Moore. 

Sambawa, coast. < 


Subfamily APHNmNJE. 

Iraota timoleon, Stoll. 

Sambawa. I am almost inclined to think this species a mimic of 
the white species of Neptis ; the resemblance is sometimes quite striking, 
and at any rate the varmona group of Neptis is partially protected. 

59. CuRETis malayica, Feld., var. kiritana. 

Male black, the red area scarcely extending above the middle 
median vein, the hind margin dark. Hindwing with the end of t)ie 
cell and the disc from the subcostal vein to about the lower median, 
rod or reddish, the abdominal and costal margins very widely, the outer 
margin more narrowly black. 

Sumba, Sambawa, scarce. This is, I think, the darkest Curetis 
known, Dr. Felder’s 0, obsewa, described as a male, being really a 
female. 


60. Hypolycjina sipylus, Feld. 

Sumba, Sambawa. This is near Dr. Felder’s If. thecloides, but the 
lower part of the hindwing above is bluish, not ochreous. 

61. Loxura atymnus, Linn. 

Sumba, Sambawa. Two or three more species of the Aphnmmcb 
were taken in Sumba, but the specimens arc now lost. 

Subfamily DEUDORIQINJE. 

62. Rapala iarbas. Fab. 

Sumba, Sambawa, mountains. 

Rapala orseis, Hew. 

Sambawa, 1,500 ft., a male and a female. 
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68. Bavala varuna, Horsf. 

Samba, Sambawa, mountains. I also observed a species of Sin- 
thusa* in Sambawa, but no specimens were taken. 


Subfamily LYCJSNINAS. 

Ctaniris akasa, Horsf. 

Sambawa, 4-5000 feet, rare. 

■at- 

64. Cyantris PiTSPA, Horsf. 

Sumba, Sambawa, moautains. The white area is larger than in 
Indian specimens, extending over three or four spaces and into the cell. 
The female has the white areas very large and not marked with blue. 

65. ZizERA PYGMiEA, Suellcn. 

Sumba, Sambawa. 

66. ZiZERA LYSizONE, Snellen. 

Sumba, Sambawa. Another Zizora occurred in Samba. 

* I append the description of a rare Javaiioso species of tliis genas. 

SlNTBUSA ASPRA, n. 8p. 

Male, above, forewing with the costa and tho onter margin narrowly black, the 
base as far as tho end of tho cell, and more especial iy the basal half of tho iiiterno- 
modian space to the hind margin, light violet>blae ; a diffused subinarginal macular 
band of tho same colour ; the disc and tho outer luilf of tho hiiid-itiargin black, deep 
blue in some lights, with a few scattered light-blue scales. Hiiidwing violet-bliio, 
(much richer than on tho forewing) from tho lower subcostal to tbe submediau 
vein ; above tbe lower subcostal vein a line of palo blue scales ; tho abdominal border 
widely silvery- wliitish. Below, white, the spots chiefly very small, black, not 
annular as in all the allied species ; a broad dark fascia across tbe end of the coll of 
the forewing ; six discal spots, tho upper three small, in an oblique line, tho lower 
three larger, in a transverse lino netirer tho base ; a slender marginal dark line, cilia 
dark. Hindwiiig with tho cell -fascia double ; eight discal spots, the fifth evanescent 
and nearer tho base, the eighth elongate and conspicuous ; a largo black spot in the 
lower median space ; in the next a bln© area adjoining the black lobe ; beyond this 
a short black and blue marginal line; tail chiefly black. The 'probensors resemble 
those of J)eudorix. 

The hindwing is angled at the end of tho middle median vein ; there is a short 
tail and a very small but distinct lobe. The venation and sex-marks are as in 
other species of Sinthusa. Tho species has no near allies. 

Rare on Arjiino, Eastern Java, taken at 5000 feet in a flock of Cynniris akasa 
from which it was indistinguishable when settled. The genus is usually mimetic. 
S. nasaka, Moore, strongly resembles Hypolycwna erylns, and I have several times 
mistaken S. viryo, Elwes, for a Cyaniriii. 

1 have given Mr. de Nicdville the type of this species. TJie specifle name moans 
white in modern Greek. 
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67. POLYOMMATUS BASTICUS, Linn. 

Sumba, Sambawa, high country. 

68. Chilades trochilus, Preyor (]putli). 

Sumba, Sambawa. 

69. Bvbres parrhasius,* Pab. 

Sumba, Sambawa. 

70. TaRUCUS THEOPHRASTUS, Fab. 

Sumba. 

71. Tarucus plinius, Pab. 

Sumba, Sambawa. 

72. Castalius ethion, Doub. 

Sumba, Sambawa. 

73. Castalius rosimon, Pab. 

Sumba, Sambawa. 

74. Castalius roxus, Godt. 

Sumba, Sambawa. 

75. Catochrysops cneius, Fab. 

Sumba. 

76. Catochrysops pandava, Fab. 

Sumba. 

77. Catochrysops stratjo, Fab. 

Sumba, Sambawa. 

78. Nacaduba gaura, n. sp. PI. II, fig. 8, magnified two diameters, 

Male, above, pale violet, a narrow black border widening apical ly. 

the veins brown. Hindvving with a row of six black spots in whitish 
rings, a marginal dark line, cilia chiefly white. Below pale brown, 
heavily marked with white. Fore wing with a serrate, cafccnulated 
line of dark spots, surmounted by a row of lunulcs outwardly whitish, 
inwardly dark ; three transverse quadrate dark bands, paler in tli,e 
middle, and bordered with white, namely, two in the cell, the basal one 
continued into the into rno- median space, and a broader one across the 
24 
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wing discally to the submedian vein, slightly dislocated inwardly at 
the upper median vein, below which it is narrow and broken. Hind- 
wing with a row of seiTate ocelli as on the forewing, a very large 
black ocellus in the lower median space, slenderly edged with dark 
orange, and then a darker ring ; a black anal spot ; the three trans- 
verse bands much broken, the discal one forming two dark quadrate 
areas, the upper from the costa to the lower subcostal vein, the lower 
lying further out, extending thence to the upper median vein ; the disc 
is chiefly white. 

This curious species* is something like Dr. Felder’s Lyccena palmyra 
from Amboina. The venation places it in Nacaduba, but it has little 
resemblance to the usual forms of the genus, and looks more like a 
Oatochrysops, 

Sumba, rare. 

79. Nacaduba LAURA, n. sp, PL II, flg. 9, $ ^magnified two diameters. 

Female, above, forewing about three-fifths dark brown; a large 
white area, sprinkled, especially at the base, with blue scales, extending 
from the cell to the hind-margin. Hindwing with the cell and the two 
spaces beyond it discally white, the rest of the disc paler brown ; two 
Bubmarginal rows of black spots, the outer round, the inner lunular. 
Below, forewing with a large white area occupying the end of the cell 
and the disc to the hind-maigin ; a basal transverse dark band across 
the cell and the interno-median space ; the discal transverse bands are 
obliterated, except costally, one being represented by two brown lines 
extending from the hind margin into the white area as far as the 
middle median vein. Hindwing with the white area much smaller and 
duller-coloured, the transvci’se bands confused. Both wings have two 
Bubmarginal rows of conspicuous dark spots, the inner large, black, 
semicircular on the forewing, lanceolate on the hind wing, the outer 
paler, transverse. The hindwing has two slender ocelli with slender 
irides of orange, touched with metallic, the outer one with the black 
area very largo. 

• An .'illiod species, of which N. gaura is presamabTy a local form, occurs in 
south-eastern Borneo and Java. 1 also took a male in Engano (unluckily omitted 
in my list), and I think I found it in the Nicobars. A Bornean specimen before mo 
has the black marginal band above very narrow and equal, the black spots on the 
hindwing obsolete, except that in the lower median space, which is large. Below 
there are no distinct white areas, but all the markings are conspicuously edged with 
white. The discal band is bent ontwardly and very irregular as far as the middle 
median vein, below which it it broad, straight and quadrate, the subanal ocellus is 
broadly bordered with orange. 

1 propose the name of N, pseustia for this speoies. 
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I took several females in Samba, both on the coast and in the in- 
terior, and also a single male probably of this species. It was violet 
blue above, the margin very slenderly dark. Below the white areas 
were nearly obsolete on the forowing, and on the hindwing reduced 
a white bar in the band across the end of the cell, and a border one 
on the disc beyond the cell between the lower subcostal and upper me- 
dian veins. Expanse over an inch and a quarter. 

The species is near N. perusia^ Felder, from Amboina, and N, atrata^ 
Horsfield, from Java, but the extensive white areas of the female easily 
distinguish it. 

80. Naoaduba. hermcs, Feld, {viola, Moore), 

Samba, Sambawa. 

81. Nacaduba abdatbs, Moore. 

Sumba, Sambawa. 

82. Nacaduba macropiithalma. Fold. 

Sumba. The female is marked almost as in that curious little 
species, N, Tcerriana, Distant, which I have taken at 4000 feet elevation 
in Karenni east of Burma. 

83. Nacaduba dan a, do Niccville. 

Sumba, Sambawa. This is probably Mr. Druce’s N. ahnora, but his 
figure and description are so bad that certainty is impossible. 

84. Lampides bociius, Cram. {Jamides bochus,) 

Sumba, Sambawa, rare. The only Sumba specimen I have ex- 
amined has the blue area above very large, and not at all brilliant. It 
may be a distinct local form of this species, intermediate between 
L. hochus, Cram, and L. asiraptes, Feld. 

A Lampides which occurs in Borneo, Sumatra and the Malay Pen- 
insula but has apparently escaped the notice of naturalists, has the 
underside like that of L. hochus, while the upporside has only a slender 
marginal dark line and is of a rich blue, darker than tliat of L. elpis, 
I have given Mr. de Niceville a Bornean example for description. 

85. Lampides anops, n. sp. PI. IT, fig. 10. 

Male, above, rich azure-blue, violescent in some lights, darkening 
outwardly, translucent, a slender marginal dark line somewhat broader 
apically on the forewing, the cilia of the hind wing white. Behw, ground- 
colour basally gi'ey, darkening outwardly, but without the sliglitest 
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rufous tinge. The markings consist of slightly darker transverse hands, 
bordered by straight white lines, which are broad and very conspicuous* 
Forewing with one of these across the cell, with no markings above it 
costally, oi|e discal from the costa to the middle median, then dislocated 
inwardly and continued obliquely to the lower median, below which the 
wing is white with a single dark streak in it. Hindwing with the bands 
confused and broken. Both wings have the cilia whitish, a marginal 
dark lino, a catenulated line of dark streaks in a white ground, and 
behind this a line of very conspicuous black lunules, largo and lanceo- 
late on the hind wing ; behind these are white lunules which extend 
far into the disc. There is no trace of ocelli, or of metallic scales. 

The female is also blue, and has the outer two-thirds of the fore- 
wing black above. 

Sumba, confined to the mountain-forests above 2000 feet. A 
beautiful and conspicuous species. I have not examined the prehensors, 
but the species is so unlike all others that its identification must be 
easy. In the figure the white markings of the underside have been 
made too narrow and inconspicuous. 

86. Lampides masu, n. sp. PL II, fig. 11. 

Male, above, bluish -white, whiter than L. celianus^ a very slender 
marginal black line nearly obsolete apically ; hindwing with this lino 
more distinct ; a broken, catenulated, submarginal dark fascia, double 
at the anal angle, obsolete apically, with a good-sized dark spot in tho 
lower-median space. Below pale brown, the bands scarcely poi*ceptibly 
darker, bordered by white lines, of which the basal pair on the hindwing 
are slender ; on tho forewing one band crosses tho cell, one is beyond it 
from tho costa to the middle median vein ; these two are continued in 
common by another nearly to the hind-margin. On the hindwing the 
bands are irregular, extending further outwardly than in L, anopa 
(ill which the submarginal lunules greatly encroach on the disc), acutely 
angled in tho intemo-median space. Both wings have three conspicu- 
ous white submarginal lines enclosing two lines of spots, the outer 
linear, catenulated, slender, tho inner large, black and conspicuous, 
tranverse and wholly surrounded with white on the forewing, lanceolate 
and irregular on the hindwing. Hindwing with a largo subanal ocellus 
with a narrow orange iris, surmounted by a black and a white lunule ; 
a small similar anal ocellus ; both are touched with metallic. 

This species is very like the Amboina female figured by Cramer 
as arattis, and is probably a local variety of that species. The female 
of Jv. masu has tho black border of tho fore wing broad and serrate api- 
cally, the inner cordate spots of the hind wing arc large and black. The 
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difEers from £. in the whitish upperside, end id 

the pale underside, heavily marked with white, with the orange ai*ea 
Gimaller ; it resembles it in the snbmarginal band of black spots. Zr. 
aubditus is veiy close to L, amphissa, Felder, from Amboina. 

87. Lampides cel^no. Or. 

Samba, Sambawa. 

88. Lampides elpis, Godt. 

Samba, Sambawa. 

89. Spalgis epius, West. 

Sumba, Sambawa, found on the acacias growing along the dry 
shore, the specimens normal. 

90. MeGISDA MALAYA, HoPsf. ’ 

Samba, Sambawa. 

91. Neopithecops zalmoha, Butler. 

Sumba, Sambawa. 


Subfamily QERTJDINjE. 

92. Ge'Iydus teos, n. sp. 

A local form of G. symethus. Tho white area above is largo, ex- 
tending furthest below the middle median vein ; tlicre are no bluish 
scales ; the upi3or median vein is swollen at its base. Hindwiiig all 
dark, not bluish-grey as in symethus. Below nearly uniform pale brown, 
a dark area crossing the end of the cell, surrounding tho median vein 
and its branches discally ; beyond this there is a whitish area from the 
middle median vein to the hind-margin ; tlie transverse discal liinular 
band only extends down to the middle median vein. Hind wing with 
tho discal lunulcs nearly joined, very distinctly marked, scarcely darker 
than the ground-colour, edged with paler. Both wings have a siibmar- 
^ ginal dark line edged inwardly with whitish, and containing a black 
dot in each space. The underside is wholly without tho sordid 
irrorations found in G. symethus. 

The female has a little less white on the fore wing above, and a 
little more white below. The hindwing is acutely angled in tho middle 
and is unmarked above. 

Sumba, Sambawa. The Javan form (G. jpandit, Horsf.) may also be 
distinct from G. symethus. 
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93. Geryous BOiSDUVALit, Moore, var. acbagas, nov. 

Male, above, forewing with the base of the upper median vmi 
swollen beyond the cell and placed in a small longitudinal pale space, 
no other markings above. Female with a narrow straight white band 
beyond the cell, extending obliquely to the lower median vein, broken 
by the dark middle median vein. Below, forewing with a white area 
over the disc to the hind margin, the transverse discal band formed of 
joined incomplete lunules in both sexes. The female has the hiiidwing 
slightly angled. 

Sumba, Sambawa. I cannot compare this with the Javanese form, 
the male of which is still undescribed. But the shape of the band in 
the female of (?. acragas, which resembles that of the male of 0, biggsiif 
the absence of white or pale markings above in the male, and of 
sordid irrorations on the underside in both sexes, easily distinguish 
it from the Indian form of 0, hoisduvalii. It is obviously distinct 
from a form mentioned by Mr. Distant, who says “in an Amboi- 
ncse species 0. hoisduvalii, Butler, the distinctive colounng of the 
anterior wing is reversed, the male having the largest white ai'ea 
to the anterior wings.” 

The male of acragas must certainly bo very much like that of O. 
irroratus. Dr. Semper doubtfully identifies with that species a Philip- 
pine form having a large round median white patch in the female. I 
think this very unlikely to prove correct. 0. irroratus is certainly 
very close to Q. hoisdtivalii, but till the female of Mr. Druce’s Siamese 
form is discovered, the question must be left open. 

Family PIERID^. 

94. Nychttona xiphia, Fab. 

Sumba, Sambawa, varying greatly in size and markings. 

No Elodiua was seen in either island, thougli E. egnatia is known 
from Timor. 

95. Tetuas hecaue, Linn. 

Sumba, Sambawa, sevei*al varieties. 

96. Terias sari, Horsf. 

Sumba, Sambawa. 

TERfAS DRONA, Horsf. 

Sambawa, 2-4000 feet. T. Candida, found by Mr Wallace in Timor, 
was not seen. 

97. Terias harina, Horsf. 

Sumba, Sambawa. 
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Huphina tembna, Hew. 

Sambawa. A very beautiful species. 

98. Huphina julia, n. sp. PI. II, fig. 12. 

Male, above, creamy- white, a black marginal fascia, scarcely wider 
on the fore wing than on the hind wing, its inner border diffused ; the 
submarginal dark bands of the underside visible through the wings ; 
all the veins of the forewing dark, as well as those of the hindwing out- 
wardly. Below, forewing white, a sobmarginal diffused brown band, 
connected along the two upper median veins with a dark longitudinal 
band in the lower part of the cell ; apex diffused ochreous-ycllow, the 
yellow area just crossing the submarginal band costally, the outer 
margin narrowly brown. Hindwing bright yellow; a narrow dark 
marginal band, a broad, irregular, serrate dark submarginal band 
enclosing seven large orange-scarlet spots, obsolctely edged with yellow ; 
the subcostal space nearly all scarlet, without any black border inwardly 
or outwardly. Expanse two and two-third inches. 

Female, above, fore wing with all the veins heavily outlined with 
dark, the spaces more or less white, a united subapical white band, 
and a row of submarginal spots. Hindwing pale yellow, the veins 
slightly darkened, a broad outer dark band enclosing white spots. 
Below, duller than the male, the radial and upper median veins of the 
hind wing marked with lines of blackish scales. 

Nearest II, Iceta, Hewitson, from Timor, which has the forewing 
broadly and the hindwing slendeidy black above, while below, the disc 
of the hindwing is unifoi^m black, the submarginal dark band of the 
hindwing is obsolescent, and the scarlet costal stripe bordered on both 
sides with black. It is a much smaller butterfly than H, julia* 

Sumba, interior. 

This insect, the most beautiful Oriental species of Pieris known, 
has when flying none of the air of a X)rotected butterfly. If it stood 
alone, I should certainly suppose it to be a mimic of some form of 
Delias hyparete yet undiscovered in the island. But both H, loeta and 
H. temena require to be accounted for in the same way, and while it is 
possible that some Timorese Delias may resemble II, Iceta, 1 feel sure 
that H. temena can have no such original. It must then be assumed 
that this group is less pressed by its enemies in the Timorian Islands, 
and has therefore been able to acquire more brilliant colours than its 
allies. 

Huphi^fi Imta, julia, temena and tamar form the nearest approach to 
a peculiar group of butterflies which these islands x^ossess. ButH. tama/r 
is from Bali, beyond Wallace’s Line, and no doubt extends into Eastern 
Java. 
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Huphina NAOMI, Wallace. 

Sambawa. 

99. Huphina birene, n. sp. 

Male. It differs from if. naomi in the colour of the hindwing 
below, and that of the subapical spots of the forewing, being lemon, 
instead of rich orange-ochreons. Above, the median vein and its upper 
branch are more widely marked with black, and the white of the cell 
and the hind margin of the forewing is clearer and purer. 

In these points it agrees with H. Judith^ Fab. (Java), but differs in 
the narrow dark markings of the forewing above, the long white discal 
markings being slenderly continued nearly to the margin. Behw^ 
the fore wing has three subapical lemon spots, a large white spot be- 
tween the upper median branches, and two white spots beyond the cell, 
the one above these being obsolete. The black border of the hindwing 
is naiTOwer than in If. Judith, enclosing a lemon spot between the sub- 
costals, one (obsolescent) above the radial veins, and one, large and 
diffused, between the upper median branches ; an ochrcous spot partly 
enclosed between the lower median and submedian veins ; the anal 
angle slenderly edged with orange-ochreous. 

Sumba, interior, rare. I cannot find the type, and the description 
is not veiy good. The species, however, which I compared with good 
series ol H. Judith and naomi, is distinct. It is curious that it should 
more approach the Javanese species than that of the neighbouring 
islands. 

The species figured by Hombron and Jacquinot in the “ Voyage au 
Pole Sttd,*' as “ Bieris Judith, var,” and so placed by Kirby, is certainly 
distinct. I suggest for it the name of Huphina imogene. It is nearest 
my U, ethel from Engano. 

Huphina vaso, n. sp. 

A local form of the Javanese H, corva. Male, above, darker than in 
that species, all the veins heavily outlined with black; Forewing with 
an almost complete, irregular, outer-discal dark band extending ob- 
liquely from the costa to the hind-margin, and continued along the latter 
to its base ; the white submarginal spots beyond this are large. Hind- 
wing with the cell, the upper median, and both the subcostal veins 
clouded with black, the black border deeply dentate, with a line of 
diffused black spots submarginally in the middle of the spaces. Below, 
paler than in corva, the white markings, especially the subrnSirginal ones, 
all larger and clearer, the veins all slenderly outlined with ochi*eous. 

Sambawa, coast. 
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Belenois java, Sparr. (coronea. Or.). 

Coast of Sambawa, common^ not seen in Sumba. Cramer records 
this species from Borneo, and in the Singapore Museum there is a 
specimen labelled Jelebu (not far from Malacca). These localities are 
certainly doubtful, as the butterfly inhabits dry, sterile coasts, and 
would be quite out of place in forest countries like Malacca or Borneo. 
On the other hand a coast-butterfly of exceedingly weak flight, but able 
to float in the air for an indefinite time, would Ije more apt to be blown 
out to sea than other insects, and more likely to survive till its arrival 
in another island. So that stragglers may really have been taken 
remote from the true habitat of the sj)Ocios. 

This butterfly flies like a Hestia, and seems to be the most perfectly 
protected of Eastern Pieridoi, It is hard to believe that it has any- 
thing to do with the Indian Belenois mesentinay the type of the genus, 
which is wholly different in appearance and in habits. Like Delias and 
Prioneris this genus has the claws bifid. 

Delias pasithob, Linn., var. 

1 saw two specimens of this on Mt. Haruhasa in Sambawa at 
nearly 6000 feet elevation, but as well as I can reraombor neither were 
taken. An undescribed Agarista mimicking it was caught at the same 
place. No species of Delias was observed in Sumba. 

Delias oeaia, n. sp. 

A local form of the Indian Delias descombesH, and greatly resem- 
bling it. It lacks, however, the black marginal band of descombesiiy the 
’ costa and outer margin of both wings being slenderly grey, especially 
at the ends of the veins, the cilia lemon. Below the five subapical lunulcs 
on the forowing are yellow, not white. The female is generally brighter 
coloured than that of descomhesii. The hindwing, however, is much 
darker over the base and disc, but below the subraarginal spots arc 
bright lemon, and the hind-margin rich ochreous. 

Sambawa, 2 — 6000 feet, scarce. The specific name means beautiful 
in modern Greek. I thought it unnecessary to give my detailed de- 
scription of the species. 

The reappearance in Sambawa of a local form of an Indo-Malayaii 
butterfly unknown to Java, is remarkable.* 

* 1 take the opportunity to describe a now Javanese speoios of this genus. 

Delias auiiantia, n. sp. 

Near D. heliBama, Or. Above orange over the basal half of the wings, including 
all the cell, the disc as far as the upper radial vein, far beyond the cell, and tha^hind 
25 
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100. Ai^PIAS* PAULINA, Cr. 

Two fonns of this very puzzling group occurred both in Sumba 
and in Sambawa. One was all white, with only a slender dark marginal 
line, resembling A, alhina. The other had the hindwing and the apex 
of the following bright ochreous-yellow below, resembling A* lanleapura^ 
but without the dark apex. It generally had a black or gray discal 
spot on the forewing. 

I have dubiously recorded Appias lyncida from Sambawa, and from 
Sumba a female which I supposed to be that of ^4. (Saletara) nathalia. 

101. NePHERONIA VALERIA, Cr. 

Sumba, Sambawa. The submarginal spots are wholly absent. No 
yellow female was taken, A different species is, I think, also found in 
Sumba. 

margin to the lower anglo ; the rest black, its inner border eorrate. Hindwing with 
tho black border rather wide and oqaal. Below , forowirig black with four (five in 
helisama) orango snbapical streaks, tho lowest obsolescent ; a broad obliqao orango 
streak borders tho disco -cellular veins, tho coll and median veins are outlined with 
pale orango, the rest of the cell irrorated with black scfilcs, tho hind-margin broadly 
whitish. Kiiidwing orango like the upporsido, the red area darker than in helisaind 
and much larger ; tho inner lunnlar band more continuous, a marginal yellow line 
(nearly obsoloto in belisama), the inner half of tho wing, including most of tho cell, 
and on the disc from tho hind- margin to beyond the middle median vein, densely 
irrorated with black scales. Expanse "Sk inches. From D. helisama this may be 
distinguished by the much smaller black area of tho uppersido of tho following, and 
the largo orange aroAS of the underside of tho same wing. Tho male of D. helisama 
is also usually white, or white tinged with lemon, or yellow witJi a slight ochreous 
tinge. From H. ndkula^ recently described from Java by Mr, H. Groso Smith, D, 
aurantia differs in its larger size and rich orange colour. 

This fine butterfly is not uncommon on Mount Arjuno, Eastern. Java ; I did not 
take it below 2,500 feet elevation, and it is found at any rate np to 6000 feet, T>, 
beli8a7na is also common there, ranging from the low country up to about 8000 foot, 
BO that there is a zone where both arc found. When flying together H. helisama 
could always bo distinguished by its smaller size, East Java specimens being 
apparently smaller than West Java ones, and under three inches in expanse. On 
visiting tho groat volcano of Sra6*u further east at a different season, I found 
helisama common, but did not see aurantia at all. 

At 5000 feet on Arjuno, 1 took a single faded specimen of a Delias only inch 
in expanse. It was white, tho outer half dark, tho forewing with a subapioal bar 
and a row of five subapical spots. The hindwing had tho margin broadly black 
with five yellow (?) spots in it below only. This species does not resemble anything 
known to me. 

* This is one of Hubucr’s silly genera, grounded oii nothing whatever. 1 use it 
most unwillingly ns tho equivalent of Mr. Wallace’s Tachyris. Mr. Distant includos 
the species of Huphina (Mr. Wallace’s Pieris) under Appias, for whioh I can see no 
reason* Catophaga necessarily faUf before Appias, 
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102. Hkbomota glaucippe, Liim. 

Sumba, Sambawa. 

IXTAS REINWABDTIl, VolL 

Sambawa, a beautiful species, confined to the dry coast. 

103. IxiAS near pjkenr, Linn, (pyrene). 

Samba, coast, several times seen, but no specimen taken. 

Catopsilta pykantiie, Linn, (cvangclina, Butler), 

Sambawa, coast, not observed in Sumba. 

104. Catopsilta catilla, Cr. 

Sumba, Sambawa. 

105. Catopstlia crocale, Cr. 

Sumba, Sambawa. 

106. Catopsilia scylla, Boisd. 

Sumba, Sambawa. 


Family PAPILIONID.zE. 

107. Papilio (OiJpjiiiiDEs) EKicuTHONius, Cram, (erlthonius). 

Sumba, Sambawa. 

108. PaVIUO (IfJADES) MERAPU, U. Sp. 

Male, above like P. menmoji, the pale rays f?ray, aud not very 
distinct on the forewing. Beloio the basal crimson areas are larger, the 
longitudinal streaks in the cell of the forewing obsoleseent. Hind wing 
with the outer pale area j)artly gi'ay, partly orangc-ochreoiis, narrow, 
the outer lino of spots many times larger than in viemnon^ the inner 
lying outside of the band, only touched outwardly with ochreous ;* a 
separate oblicpic orange stripe on the abdominal border. The species is 
the largest of the group, much larger than mernnon^ its expanse being 
six and a half inches. 

Koloki, Pada Dalung, Sumba, 2 — 3000 feet. 

This fine butterfly is called by the Sumbanese after their god 
Merapn, and I was told that, it wa.s after a fashion hold sacred, though 
they raised no objection to my catching specimens. As an instance of 
the sober tastes of this people, I may remark that they consider this 
butterfly far handsomer than Ornithoptera naias or Papilio maremha, 

A form of Papilio memnon occurs in Sambawa, but I have no 
specimens. 
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109. PAPILIO (MBNEIiAIDES) OKEON, n. Sp. 

A local form of P. Zim, Godart, from Timor and] Australia, 
differing from de Haan’s figure of that species in the following parti- 
culars. Female, forewing with the dark border narrower than in Zfm, 
the pale area not tinged with yellow, extending nearly to the base and 
apparently more marked with black scales. On the hindwing below, 
the whitish area is loss yellow, extends nearer to the base, (occupying 
two-thirds of the cell), and somewhat further discally, its outer margin 
scalloped. The white area between the costal and subcostal veins is 
nearer the base of that space, and is much narrower, being not so long 
as broad, deeply concave outwardly. There is a submarginal row of 
seven crimson spots (five in Zim), that in the interao-median space 
joining the white area so as to enclose an oval black spot. On the 
upperside, the hindwing is obscurely marked with red as in liris. 
Expanse four inches and three quarters. 

Of the male I have only one very bad specimen, not perceptibly 
different from the female. 

Sumba, confined to the mountain-forests from which I have named 
it. 

Papilio abistolociii;e, Linn. 

Sambawa, normal. 

110. Papilio (Charus) helenus, Linn. 

Sumba, Sambawa, confined to the mountains, scarce. 

111. Papilio (Habimala) maremba, n. sp. 

Male, above black, the markings metallic goldcn-grcon, greenish- 
blue in some lights. Porewing with the base, all the cell and two-thirds 
of the hind-margin uniformly powdered with green scales ; just beyond 
the cell and forming a crescent round it, is a leather uari’ow band of 
rich green from the upper median vein to well above the subcostal, the 
veins black ; beyond this a broad black band, but slightly irrorated 
with green ; after which there is a broad subapical and submarginal 
area of diffused green, with separate green spots between the median 
veins ; the outer and costal margins dark ; the hind-margin rich green 
near the lower angle as far as the middle of the interno-modian space. 
A large unbroken dark discal patch covered with a cottony mass of odo- 
riferous hairs, extending from the internal to the upper median vein, 
reaching inwardly almost to the cell, and outwardly along the veins 
almost to the outer margin. Hi^idwing with the base powdered with 
green, ' a broad green discal area, scarcely entering the cell, extending 
from the upper subcostal vein to the hind margin, broadest discally; 
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beyond it are four green lunulos ; the outer part, including the taile, 
black. Behwy the basal half of the wings deep brown, sparsely sprinkl- 
ed with whitish scales ; forewing with a pale transverse band (much 
more remote from the base than in P. pericles)^ broad subapically, deeply 
indented outwardly, below the two lower subcostal branches, abruptly 
narrowed below the lower radial vein. Hindwing with the disc some- 
what whitish subabdominally, a row of seven narrow ocelli, outwardly 
silvery blue, inwardly dull reddish. The ocelli ai*e much further from 
the outer max'gin than in the allied species. 

This splendid species has no near allies. Apart from the sex-mark, 
it is nearest Papilio hrama^ Guerin, from Borneo, Sumatra, and the 
Malay Peninsula. 

Sumba, rare near the coast, commoner in the remote interior. 

Papilio (Harimala) peranthds, var. 

Sambawa, mountains, scarce. It seems to be intermediate between 
the Javanese P. peranthtis and the Timorese P. pericles, I have un- 
luckily neither specimens nor description. 

112. Papilio (Zetides) sarpedon, Linn. 

Sumba, Sambawa. In Sumba the red markings of the underside 
are sometimes replaced by oclircous-yellow. 

113. Papilio (Zetides) eurypylus, Linn. 

Interior of Sumba and Sambawa, scarce. 

114. Papilio (Zetides) agamemnon, Linn. 

Sumba, Sambawa. 

Papilio (Pathysa) antiptiates, Linn. 

Sambawa. 

115. Papilio (Laertias) polites, Linn. 

Sumba, Sambawa. In Sambawa one female imitates P, aristolochimj 
while another is similar, but with the white discal area replaced by 
orange. I have unluckily not recorded any female from Sumba. 

116. Ornithoptera naias, n. sp. 

Male, above black, all the veins except at the extreme base and the 
internal vein, bordered with paler brown, a longitudinal pale streak 
generally in the middle of the cell. Hind wing with a small translucent 
golden patch occupying less than half of the cell longitudinally (its 
lower and basal part black) ; four discal spaces from the costal to the 
upper median vein occupied by quadrate golden areas, which are not 
incised outwardly as in 0. plafa j that betw'ecn the costal and subcostal 
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veins is largest and broadest; a slight diffused golden touch between 
the upper and midi^lo median veins, more distinct below. Below fore- 
wing with the palb streaks whitish. Collar and patches at the base of 
the wings red, abdomen mostly black except around the base of the 
valves. 

Female, above dark brown, the pale streaks conspicuous, whitish, 
occupying two-thirds of the cell, whore they are broad with a conspicu- 
ous streak in the middle. Hindwing with a golden area, slightly duller 
than that of the male, occupying two-thirds of the coll transversely, and 
six discal spaces from the subcostal to the fold above the subinedian 
vein ; a minute s2)ot above the subcostal, the next area small, all of them 
deei^ly incised outwardly; four pairs of triangular yellow spots arc 
usually on the outer disc, sometimes connected with the inner golden 
area, by rays of the same colour ; there ai'c a few marginal intorner- 
vular ochroous touches. Collar and base of wings red, abdomen laterally 
and ventrally yellow with black spots. 

The outer margin of the hind wing of the male is remarkably 
straight ; its expanse is nearly five and a half inches. 

The golden area of the male differs cmisiderably from that of 0. 
Gfiton (Moluccas) and O. plato (Timor). In plafo the red patches are 
wanting; the female is unknown. In crito7i the female is altogether 
different. The golden area is probably smaller in naias than* in any 
other species of Ornithoptera, except the Cclcbesian 0. haliphron, in 
which the cell is all black. 

Common in Sumba, both on the coast and in the interior. 

In Sambawa occurs a variety (0. naias, var. samhavana), which is 
considerably larger. The female has a largo golden spot between tho 
costal and subcostal veins of the hind wing ; th e outer discal pairs of 
spots are always connected with the central golden area, more or less 
enclosing large black spots. In the male a golden spot (generally 
present, though small in the Sumba form) between the upper and 
middle median veins, is always absent, while in 0. criton, and presumably 
in O. plato, it is tho largest of all. 

Family HBSPBRIAD/E. 

Ismene Group. 

117. Paiuta malayana, Feld. 

Sumba. Another species occurred both in Sumba and Sambawa. 

118. Hasora itAORA, Moore. 

Sumba, Sambawa. Both this ainl the Biigano form resemble tlio 
Javanese, which may and may not be the same as the typi(?al Indian 
one. 
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119. Badamia excUmationis, Fab. 

Sumba, Sambawa. 


Tagiadas Group. 

120. Tagiades brasidas, n. sp, 

Male, above dark brown, forewing with three subapical hyaline- 
spots, tho first two approximate, the third well beyond the others, 
small ; two small discal spots, and two terminally in the cell, hyaline. 
Hindwing, dark brown, tho disc irrorated with gray scales, and bearing 
three dark spots ; the abdominal angle widely white enclosing a lino 
of marginal dark spots, the cilia long, white. Below, forewing touched 
with whitish below the lower median vein. Hindwing two-thirds white, 
with three subapical dark discal spots (the first united with the apical 
dark area), the second and third unequal, united, the apical border widely 
dark brown, tapering to below the lower median vein, twice interrupted 
by white. Female, like the male the hyaline spots in tho cell of tho 
forewing united, the discal ones larger, tho brown spots bordering tho 
hindwing smaller above and below. 

Sumba, and Sambawa, but those from tho latter island may not bo 
quite the same. The species is nearest T, helfmi from the Nicobars, 
differing in the white border on the hindwing above, and the dark spots 
on it below. Tho hyaline marks are also more conspicuous. This also 
distinguishes is from T, alica, which is also much less white below, and 
has no distinct marginal spots. 

121. Abaratiia svutchtitus, Feld. 

Above, the discal yellowish bands of the hindwing are much nar- 
rower and more obscure than in Indian specimens. Below, the forewing 
is altogether loss white ; the white mark beyond the cell, which in tho 
Himalayan form extends far outwardly, is reduced to a slender, trans- 
verse crescent ; the costal streaks above it are obsolete, the submar- 
ginal lino of quadrate spots much smaller, and the fifth hyaline spot 
absont- 

Sumba, rare. 

Abaratiia HYPEKiDiiS, n. sp. 

Very near Pterygospidea Jielias, Felder, from tho Celebes, but tho 
bands and the discal hyaline spots of the fore wing arc absent, and the 
apex of the hindwing is broadly dark. From A. sura it differs in tho 
forewing, which is almost uniform dark brown above and below. The 
hindwing is also less variegated above and below, the white area is 
larger and more uniform, the inner line of spots is obsolete, the outer 
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united, and dark apically, nearly obliterated by white scales in the 
median spaces. 

Samba wa. Another species, more like angulatus^ was found in 
Sumba, but no specimens have survived. 

Gehlota Group. 

122. COLADBNIA DAN, Fab. 

Sumba, Sambawa. Two species are confused under this name, and 
occur together in Sumba, Borneo, the Malay Peninsula, and perhaps 
elsewhere. They differ obviously in flight and in prehensors, but I 
cannot at present point out any difference in the markings. One has 
an egg with numerous ribs (over forty) as in Oehlota, the other with few 
(seventeen) as in Tagiades. 

Pamphila Group. 

123. Tiltcota m;esoides, Moore. 

Sumba, Sambawa. The orange bands are smaller and narrower 
than in Indian specimens, and the ground-colour dark below. 

124. Telicota nigroltmbata, Snellen. 

Sumba, Sambawa. This is the species figured by Mr. Distant ; I 
am not quite sure of its identity with Heer Snellen’s species. 

125. Telicota gola, Moore. 

Sumba, Sambawa. 


126. Ampittia maro, Fab. 

Sumba, Sambawa. 1 am doubtful of its identity with the Indian 
form. 


Baoris Group. 

127. Chapra MATHIAS, Fab. 

Sumba, Sambawa. 


128. Parnara narooa, Moore. 

Sumba, Sambawa. I am not sure of its identity with the Ceylon 
form. 


Suastm Group. 

129. SuASTUS CHILON, n. sp. 

Above, male all dark brown, no hyaline markings nor patches of 
lighter-brown scales. Below y forewing with a minute white dot dis- 
cally in the lower median space, the subapical hyaline spots represented 
by two slight dark streaks, the lower (in one specimen) containing a 
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lighter dot. Hind wing ^nearly white (not gray as in S, gremim), the 
borders dark, a conspicuous black cell-spot, and a row of blhck discal 
spots, six in one specimen, four in the other. 

The absence of hyaline spots distinguishes it from all others. 

Two males, Sumba coast. 

Keraiia Group. 

130. PiiEsroNBiJRA iiESTRiCTA, Moore. 

Sumba, Sambawa, mountains. My Surabanese Hesperiadce hav 
suffei’cd more than any other family, and I have been compelled to omit 
a number of species, a Ralpe^ two ParnaraSy a Paratay etc. 


EXPLANATION OF PLATE IL 


1. 

Euploea elwGsiiy n. sp. $ . 

7. 

Badena hamheruy n. sp. 


2. 

Euplaia leioa, ii. sp. 

8. 

JN'acaduha gauray n. sp.. 

X 2. 

3. 

Euplcea pahnedo, n. sp. 

9. 

Nacaduha laura, ii. sp. 

?, X 2. 

4. 

Danais litoralisy n. sp. 

10. 

Lanipides anopSy n. sp. 


6. 

Danai/i oritmtUy n 'sp. 

11. 

Lampides masn, n. sp. 


6, 

Badena oherthuriii n. sp. 

12. 

Huphina Julia, u. sp. 



VL — Natural History Notos from H. M, Indian Marine Survey Steamer 
^ Investiyatory Commander R. F. Hoskyn, R. N., commanding. 
No. 24, List of Deep-sea Holothurians collected during seasons 1887 
to 1891, with descriptions ofneto species, — By Dr. J. H. Tull Walsii. 
Communicated by the Superintendent of tub Indian Museum. 

[Received 6tli April, 3891 ; — Road 7tli May, 1891.] 

Order ELASIPODA, Thuel, Chall. Rep. vol. iv, ITol., p. 9. 

Family Elpididee, Thecl, 1. c., p. 10. 

1. Peniaoone wyvillh, Thuel, Chall. Rep. vol. iv, Hoi., p. 42, 

One specimen. 

Station 118, 15th December, 1890, Bay of Bengal, lat. 12° 20' N., 
long. 85° 8' B., 1803 fathoms, globigerina ooze, bot. temp. 35° Pahr. 
( d Icoch^ ■ 


Family DeimatidfiB. 

2. Oneirophanta mutabilis, Thuel, 1. c., p. 62. 
One specimen. 

26 
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April 12th to 13th, 1888* Andaman Sea, N.'^ntinel Island beaidng 
N* 15®, W. 18 miles* 250 fathoms {Wood^Mason). 

3. Detma valtdum, Thcel, 1. c., p, 68. 

“ Transparent li^ht orange red " {Alcock). 

Two specimens. 

April 16th, 1888; Bay of Bengal lat. 11® 15' N., long. 91® 16' B., 
1840 fathoms, globigorina ooze (JiVood-Mason') , 

A fine specimen ; length 130 mm. ; length of lateral processes 55 mra. 

Station 117, Bay of Bengal, lat. 11® 58' N., long. 88® 52' 17" B., 
1748 fathoms, globigeriiia ooze with pieces of pumice, hot. temp. 35'3® 
{Alooch), 

4. Deima fastoscm, Thcel, 1. c., p. 71. 

Two specimens. 

Station 118 {Alcoch). 

April 20th, 1888, Bay of Bengal, lat. 6® 18' N., long. 90® 40' E., 
1520 fathoms ( Wood-Mason), 

5. Orphnurgus asper, Theel, 1. c., p. 82, var. glaber, nov. 

Length 150 mm. Body smooth and leathery ; skin thin and some- 
what ti’anspareiit ; colour (in spirit), body greyish white, feet and 
processes yellowish-white. Tentacles 20, long, extremities brownish 
and dendritic. Ventral feet 24 on each side, longer and larger near the 
centre of the body than at the extremities ; longest 20-25 mm. Lateral 
processes generally longer than the pedicles, longest 30 mm. Two 
rows of processes on each dorsal ambulacrum ; these vary considembly 
in size and short and long ones seem to alternate. Mouth slightly 
ventral ; anus terminal and patulous. Calcareous bodies, spinous rods 
or smooth rods with branched extremities. Polian vesicle single, 40 
mm., wider in the middle than at the extremities. 

Colour in the fresh state “ salmon- pink " {Alcock), 

One specimen. 

Station 112, 7th November, 1890, Bay of Bengal, lat. 13® 47' 30" 
N., long. 92® 36' E., 561 fathoms, grey mud, bot. temp. 44*9® {Alcock). 

6. Pannycuia wood-jmasoni, n. sp. 

Lenj^h 300 mm. Body long, flat and of equal width throughout ; 
skin calcareous but flexible; colour yellowish- white (in spirit). Ten- 
tacles 20, round, Avith stumpy digits ; mouth ventral ; anus terminal 
and without teeth. The middle ambulacrum of the trivium bears a 
double row of feet ; outside these the skin is thrown into longitudinal 
and transverse folds and ridges ; the skin on the dorsum is also ridged. 
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The lateral ambalacra possess a single row of feet maoh longer than 
those on the middle ambalacriim. Just abo\^e this row of feet there 
is a row of long, pointed processes ; these average 15 mm. in length. 
The dorsal ambulacra are furnished with a double row of processes ; these 
are shorter than the lateral ones. One polian vesicle ; one stone 
canal ; one bundle of genital tubes which are branched and furnished 
with irregular dilatations. Calcareous ring small ; muscles poorly 
developed relatively to the size of the animal. 

The calcareous bodies consist of largo, round, many-holed plates, 
the centre holes being fairly large, the marginal ones small. Besides 
these plates, a few branched spicules are present. 

This species is very closely allied to P. moseleyi, Theel. 

Numerous specimens. 

January 2nd, 1888, off Port Blair, 271 fathoms, bottom green mud 
(Giles), r 

April 12th, 1888, 7| miles B. of N. Cinque Island, Andaman Sea, 
490 fathoms, bottom green mud (Wood^Mason), 

Station 115, December 9th, 1890, Andaman Sea, lat. 11° 31' 40" N., 
long. 92° 46' 40" B., off Dyer Point and N. of Cinque island, 188—220 
fathoms, green mud, bet. temp. 56° (Alcock). 

Amphtgtmnas, nov. gen. 

Body ovoid with narrow tail- like extremities ; soft and appears to 
have been surrounded by a jelly-like material when fresh. Feet very 
numerous over the whole of the trivium and placed more or loss irre- 
gularly. Lateral margins with two or three rows of long processes. 
Back covered with processes except near the mouth and anus where 
the body tapers and where the dorsal surface is naked ; mouth terminal, 
small ; tentacles 15, very small and retracted ; anus terminal, small. 
Calcareous bodies moderate sized, irregularly rounded, many-holed 
plates somewhat like those of Pannyohia. Calcareous ring of 5 small 
pieces loosely connected. 

7. Ampiiigymnas MULTrrES, n. sp. 

Length 80 mm., width near middle of body 22 mm.; at oral and 
anal end about 9 mm. 

Colour (ill spirit) pale purple ; the long lateral processes measure 
about 15 mm., those on the back are shorter. 

One specimen. 

Station 115, December 9th, 1890, Andaman Sea, lat. 11® 31' 40" N., 
long. 92° 46' 40" E., off Dyer Point and N. of Cinque island, 188 — 220 
fathoms, green mud, hot. temp. 56° (Alcock), 
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8. JjJiTMOOENB SPONOIOSA, Th4el, L c., p. 80. 

Crydora apongiosa, Theel, Prelim. Bep. Hoi., p. 9. 

Ono specimen. 

April 17th, 1888, Bay of Bengal, lat. 10^ N., long. 91® 7' B., 1924 
fathoms {Wood-Mason). 


Family Fsychropotidee. 

9. Euphrontdes depressa, Theel, Chall. Rep. vol. iv, HoL, p. 93. 

Two specimens. 

Station 118, December IStli, 1890, Bay of Bengal, lat. 12® 20' N., 
long. 85® 8' E., 1803 fathoms, globigorina oozo with pieces of pumice, 
bot. temp 85° {Alcock). 

10. Benthodytes papillipera, Theel, 1. c., p. 102. 

“ Colour purple, tentacles violet black ” * {Alooch). 

Two specimens 80 mm. and 68 mm. The fringe is damaged and 
the dorsal papillm are not very apparent, but there is, I think, no doubt 
that these specimens belong to Theel’s species. 

Station 117 (Alcock). 

11. Benthodytes sanouinolenta, Theel, 1. c., p. 104. 

Four specimens ; the row of transverse papillos below the mouth 
cannot be made out. 

Station 118 {Alcock). 

12. Benthodytes otalis, n. sp. 

Length 05 mm. ; breadth 35 ram. including fringe. Body oval, flat, 
about twice as long as broad and of a deep purple colour throughout. 
A double row of feet on the middle ambulacrum of the trivium and no 
transverse lino of feet below the mouth ; lateral ambulacra with a 
single row of feet. On the dorsal surface there are three processes on 
each ambulacrum ; the anteiior ones are 15 mm. long and not retractile 
(?) ; the posterior one in each row is much smaller. Mouth ventral ; 
anus terminal. Tentacles retracted. Calcareous bodies small 3-armed 
spicules with the end of each arm clubbed and perforated. 

One specimen. 

April 12th, 1888, 7^ miles E. of N. Cinque island, Andaman Sea, 
490 fathoms, bottom green mud {Wood-Mason). 

13. Benthodytes gelatinosa, n. sp. 

Before describing the specimens as they appear in spirit it will be 
better to quote the graphic account of the fresh creature given by Dr. 
Giles, Ad. Rep. Marine Survey of India, 1877-88, p. 15 ; — 
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I musi first notice a very peculiar holothurian, several specimens 

of which were included in the catch When fresh, the aairaal 

consists of a tough, muscular sac of a yellowish pink colour, enclosed 
in a thick coating of perfectly transparent, deep violet jolly. Though 
not sticky or glairy, this jolly is of so delicate a consistence that it was 
almost impossible to clean the mud from tho animal without stripping 
off the coating. After a short exposure to the action of spirit, this 
jelly, previously fully 15 mm. thick, shrinks to a thickness of less than 
5 mm. and becomes comparatively dense. Tho violet colouring matter 
dissolves Out into the spirit and exhibits a curious affinity for vegetable 
tissues, deeply staining a paper label which had been, placed witliin 
the jar. Its attraction for animal tissues though less marked was still 
very noticeable, the nuclei shewing it best, so that, on microscopical 
examination, tho animal was found to have become stained in a solution 
of its own pigment. After hardening in spirit it is snfficiontly evident 
that this jelly-like coating cannot be consiclored as a secretion, but as an 
integral part of the tissues of tho body wall, as it consists of a plexus of 
stellate and spindle-shaped cells, enclosing within their meshes many 
nuclei-forra bodies and much hyaline connective substance. The body wall 
contains but few calcareous bodies. Those present consist of a circular 
plate, having articulated to it a fan-shaped body so shaped that tho 
whole apparatus is not unliko the badge of a grenadier’s cap. As 
far as could bo made out, these bodies appertain to tho jolly-liko layer 
and not to tho dense inner portion of the body wall; which latter appears 
to be purely muscular. When laid open it is seen that tho lungs aro 
very complex and racemose, atid that the ambiilacral tubes which aro 
very small and straight, give off a number of minute branches to the 
pedicels. The polian vesicle is of moderate size and simple. It appears 
to belong to, or be near, tho genus Benthodytes of the Blasipod family 
PsifchropotidrCf and is doubtless new as it is identifiable with neither 
of the species in the Challenger monograph. In all probability, many 
of its allies must share with this species the peculiarity of a jelly-liko 
coating but no mention of any such appearance is made in the above 
report.” 

Length of specimens 100 to 140 mm. — Body soft ; extremities and 
ventral feet aro still of a beautiful purple, tho body generally is a dark 
lavender colour (in spirit). The anterior end of tho body has a wide 
lappet-like fringe furnished with papilla? and tho border is continued 
down each side of tho flatly cylindrical body and expanded in a less 
pronounced form as an anal lappet. Along the lateral border there are 
numerous feet in a single row. Mouth small and ventral ; anus largo, 
patulous and somewhat dorsal, situated just above tlie anal lappet. 
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Tentacles 15, very small and of a deep purple colour. One, or two, 
fairly large Polian vesicles ; calcareous ring very minute, a double row 
of sucker feet on the middle ambulacrum of the trivium ; these are 
more numerous and closer together near the anal end while they are 
entirely absent from the surface just below the mouth. A single row 
of fairly long, slender retractile papillae are seen on eacli dorsal ambu- 
lacrum. Two small bundles of genital tubes. The longitudinal mus- 
cles are well-developed, broad, orange-yellow and visible through the 
skin — only a few calcareous spicules and granules were found in the 
muscular substance of the body. 

Many spt^cimens. 

January 2nd, 3888, Andaman Sea off Port Blair, 271 fathoms, 
{Giles), two specimens. 

April 12th, 1888, Andaman Sea 7^ miles E. of N. Cinque island, 
490 fathoms, {Wood-Mason). Two specimens. 

Station 116, December 9th, 1890, Andaman Sea, lat. 11® 31' 40" N., 
long. 92® 46' 40" E., off Dyer Point and N. of Cinque island, 188 — 220 
fathoms, green mud, hot. temp. 56® (Alcock), Eleven specimens. 

Apodogaster, nov. gen. 

Body long flat and worm-like ; slightly wider anteriorly than 
posteriorly. Down both sides there is a fringe, like that of BenthodyteSf 
in which are seen the long tubes of numerous sucker feet. The odd 
ambulacrum is naked, while the lateral ambulacra have one row of small 
sucker feofc situated just below the lateral fringe. A single row of 
papilla) on each dorsal ambulacrum. Tentacles 15, mouth ventral. 
Anus terminal. 

Calcareous bodies small granules and small wheel-like plates. 

14. Apodogaster alcocki, n. sp. 

Length 80 mm. 

** Light pink ” {AlcocJc). 

One specimen. 

Station 112, November 7th, 1890, Bay of Bengal, lat. 13® 47' 30" 
N., long. 92® 36' E., 561 fathoms, grey mud, bot. temp. 44*9® {Alcock). 

Order APODA. 

Sub-order Pneumonophora. 

Family Molpadidae. 

15. Ankyroderma danielssenix, Th5el, Chall. Bep. vol. xiv, HoJ. 
p. 39. 

One specimen. 
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April II th, 1888^ 7 miles S. E. by S. of Ross Island, Andaman Sea;. 
265 fathoms, green mad {Woodr-Mascm), 

i 

16. A. MAiiBNZELLEiu, Theel, 1. c., p. 41. > 

One specimen. 

Station 65, 13th — 14th Apnl, 1889, Bay of Bengal, 30 miles W. of 
Middle Andaman Island (Cape BlufE), 480 — 500 fathoms, globigerina 
ooze (^Alooch). 

17. Eupy.rgds scabbr, Liitken, Videnskab. Meddel. Kjobenhavn 
1867, p. 23. 

After some indecision as to the correct title of these specimens I 
have thought it better to name them as above. In general form and 
appearance they all agree with Echinosoma hispidum^ Semper, Reis, in 
Philipp. 1867, p. 44, but differ from Eupyrgus hispidiiSj BQ.vrett, Ann. 
Mag. Nat. Hist, xx, p. 46, which Semper gives as a synonym of his 
Echinosoma^ in having no sucker feet. In the Challenger Report, vol. 
xiv. Hoi, p. 49, Echinosoma hispidtim, Semp. is given as a synonym of 
Eupyrgus scaler^ Liitken, and the Eupyrgus of Barrett is not mentioned. 

Three specimens. 

January 15th, 1888, off Cinque island, Andaman Sea, 650 fathoms 
(Giles.) 

Station 107, October 23rd, 1889, Laccadive Sea, lat. 8® 23' N., 
long. 75° 47' E., 738 fathoms, green mud, hot. temp. 41*9° (Alcock). 

Station 116, December 9th, 1890, Bay of Bengal lat. 11° 25' 5" N., 
long. 92° 47' 6" B. off Cinque and Rutland islands, 405 fathoms, 
green mud, bot. temp. 47° (Alcock). 

18. TrOCHOSTOMA ANDAMAN ENSE, n. sp. 

This species is very closely allied to T. antarcticum, Theel, Chall. 
Rep. vol. xiv, Hoi. p, 44. 

Length 90 mm. 

Body cylindrical and narrowed behind into a tail-like extremity. 
Skin rough but thin. In spirit the ground colour has become greenish- 
grey and the spots are more or less blood-red. The tentacles fifteen in 
number, are yellow and between every two there is, near the base, a blue- 
black triangular mark. Each tentacle has three very small digits at 
the free end. Mouth and anus terminal, the latter without teeth, but 
in one specimen with numerous fine papillss. One Polian vesicle, one 
free stone canal ; 2 (3 ?) lungs, not much branched ; one bundle of 
yellow genital tubes. The radii of the calcareous ring are produced back- 
wards as spines. Calcareous bodies not very numerous consisting of a few 
wide-holed plates and tower like rods which are perforated with 4 to 6 
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holes. Under the microscope the “ chocolate spots ” are seen to be 
composed of rust-red ovoid bodies with a concentric arrangement. 
They are insoluble in caustic potash. 

Colour when fresh dirty flesh-colour with closely placed deep 
chocolate spots ; the crown (tentacles) being a sort of raw-raeat-colour.” 
(Giles), 

Three specimens. 

December 8th, 1887, S. B. of Cinque island, Andaman Sea, 600 
fathoms, green mud (Giles). 


VII. — On an undescrihed Oriental species of Nepeta. — By D, Prain. 

[Eeceivod 2iid March 1891 ; — Bead 6th May 1891.] 

(With Plate III). 

In tlie Calcutta herbarium there is an example of a very distinct 
species of Nepeta which appears to be as yet undcscribed. As it has 
been collected beyond the frontiers of India, it could not with propriety 
be dealt with in the jDaper on Indian Labiatcc recently read before the 
Society. But as it possesses rather more ii^terest than isolated new 
species usually do, its position in the arrangement of Oriental species 
elaborated by the late M. Boissicr in his work (Flora Oricntalisy iv, 687- 
070) dealing with the area in which it occurs, as well as a description 
and figure of the specimen, are now presented, 

NEPETA Linn. 

Sect. I. Eunepeta. Series I. Percnties. Suh^ser. 2. Nuculco 
tuberculaise. 

§ MACROSTEGiiE Boiss.y Flor. Orient, iv, 638 (1879) — Veriicil- 

lastra deusillora vel laxiuseula romota. Bracteae ovatic vel oblonga). 
Calyx fauec pilosus vel glabor. 

1. Calyx ore obliqiius. 

a. Calyx fauce pilosus. 

N. Bellevii. 

b. Calyx fauce glaber. 

N. glomet'nlosay N. juncea, 

2. Calyx ore rectus, fauce glaber. 

N. Scordotisy N. Sihtliorpiiy N. leucostegia. 

84 b, Nepeta Be^jLevii Pram ; robusta, laxe lanata nivea, caulibua 
clongatis ramosis puborulis obtuse 4-gonis siipenie siibnudis, foUis 
majusculis sursum dccrcscentibus oblongo-lauceolatis crenato-dentatis 
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subrugosis apico acutis basi fcriiticafcis, ntrinqno paroo lanal is, inforioribus 
breve pefciolatis c(eiens subsessilibus rauiealibiis ovato-lanccolatis ; verii- 
cillastris multifloris laxiusciilis reniotis, hracteis luenibraiiaoeis ovato- 
lanceolatis acumiiiatis ciioiillatis calyces nDqiianl-il^iis, rahjais longo 
hirsufci membninacci striati ore iiitus piloso oblique, doutibiis e basi 
angustiore siibulatis sum mo tubum subrcquanfce oseteris eo brevioribus, 
corolla extus puberula tubo calycis fere 2-j)lo lonoioro, slarninibus 
exsortis, nuculis obloiigis. apice obfcusis ruguloso-tuberculatis areola f err i 
equini calcaribus siirsum di reel is ad instar affixis. 

Akghanea AUSTUALt ; inter Kandahar et Kelai-i-rjlhilz:ii, Bellew ! 

Hliizoma de-est, caulis p. q. s. plusqnaiu 40 cm. basi fere 1 cm. crassa, 
foliis inferioribus 7—9 cm. loiigis his 8 — 4 cm. la( is petiolis I cm. lougis, 
ranioalibus 2 — 2*5 cm. loiigis Ids 1 — 1*5 cm. latis sessilibus, sjnea 12 cm. 
longa hac 2*5 cm. lata v •rticillastris ^10 — 12) 12 — 10-Horis imi.s 2 cm. 
suiumis vix 1 cm. remotis, bracteis 12 mm. loiigis 4 — 7 mm. latis 3 — 5- 
iiervis coloratis supra glabris subtus nervis sub lente [luberulis margine 
prope basin parce iiilis albis divergeiitibus ornate pro[)o apioem acumina- 
tum et tandem subulatum sub lente piiborulo, eahjee tandem subinflato 
pedicello 1 — 2 mm. longo tubo 6 mm. longo dentibus siimuio G mm., 
lateralibus 5 mm., imis 4j5 mm. longis extus a^qualii liter pilis albis 
divergentibus parce liirsuto in tins tiibi ore et dontium basibus pilis 
simillimis densissime piloso, corolla tubo 11 mrn. longo extus piiberulo 
coloro forsaii rosea, nucuiis 3 miu. longis his 1*5 mni. lati.s briiunois 
areola allai calcaribus 1 mm. longis excepta inaiiifeste rugulosis. 

This very distinct species boars a considerable resemblat.ee to the 
European N\ tuheros<i but the whorls are miicli nioi'c lax, the calyx mouth 
is oblique and* no secondary reticulation of the mmnbranoiis bracts is 
visible. The nutlets of this species also closely resemble those of 
N. tuherosa and N. Sihthorpii, but in these Eiiropt^an species there is 
a much smaller areola of the usual type. Among Oriental species it 
most resembles iV. rjlnmernlosa, next to wliich it is now plactMl, but it 
differs greatly in having much larger bracts, much longer s[)ikes and 
many- flowered lax whorls with longer corollas. I'ho nutlets too are 
diiforent — the horse-shoe shaped areola of the nutlets being perhaps 
tlic most remarkable character of thi.s species ; its pilose calyx-mouth 
also is a character which connects it with § Psilonki'KT/K Beulh, to 
which group this feature has hitherto been supposed to be confined. 
Except for this character, however, it is much more obviously related 
to the other Maokostegij: than to any Psilonel’EIA. Perhaps a prefer- 
able view would be to look on this species as the typo of a new subsec- 
tion intermediate between Psilonepetae and Macrostegia? though to be 
27 
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placed in the same subseries as the latter. This subsection would be 
characterised as folloTvs : — 

§ PsiLoSTEGi^: (Sub-secL nov.). — Vcrticillastra laxiusoula remota. 
Bracteaa ovatte. Calyx fauce pilosns. (Nuculae tubevculatae) . — Inter 
PsiLONEPETAS Benth. et Macrostkgias Boiss. quasi mediantes et proximse 
Macrosteoiis (Boiss,f Flor. OrienL. iv, 638 et 651) anteponcndae. 

EXPLANATION OF PLATE III. 

Nepkta Belle VII, Prain. 

Fig. 1. Bract, Fig. 4. Corolla tnbo. 

2. Calyx. 5. Upper lip of Corolla. 

3. The same, laid open. 6. Nutlet, external aspect. 

7. The same, showing inner face with cha- 
raotoristic horse-shoe shaped areola. 


VIIL — Noviciie Tndicie. IV. Ttoo additional species of GhYPTOPiiTALaM. — 

By 1). Prain. 

[Received 20th April, 1891 ; — Hoad Ctli May, 1891.] 

Ilia collection of plants from Great Coco, an island tliivty miles 
north of N. Andaman, are complcto examples of a species of Olyplo- 
petahtm nearly related to G zeylaodcum, Thw. This plant was pre- 
viously collected, but only in fruit, either in Teiiasserim or the Anda- 
mans by Helfei'^ and an example of tho gathering (ticlfcr n. 1973) 
was described by Knrz in this Journal (vol. xli, [1872], pt. 2, p. 299) 
as Eiionymns calocarpus, Kurz. Tho same plant (specimens also incom- 
plete) lias been reported from Kondil (Nicobavs) by Calcutta garden 
collectors, and this gathering, along with a plant from Great Nicobar 
(Novara 188, Jelinek 245 j not represented at Calcutta), has been 

* This gentleman, as moinhers are awaire, was assassinated in North Andaman ; 
hia collections were disposed of in Europe and distributed thonce; tho circumstances 
of his decease rendered it impossible to difforentiate positively his Tenasserim from 
his Andamans specimens. Kurz believed this gathering (n. 1973) to be-from Tenas- 
serim, and Lawson (F. B. I. i, 612) gives tho aamojocality ; I am not aware, however, 
what authority those authors had for this dednito decision, the Herb, Calcutta 
specimen on which Knrz based bis description yields none. 
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referred by Knrz in this Journal (vol. xlv, [1876], pt. 2, p. 123) to 
Euonymus javanicus Blumo.* 

As it is necessary to formally remove tho plant from the genus to 
which it has hitherto been reforreclf the opportunity has been ta.ken of 
providing a full dejscription ; at the same time a description is given of 
a second species collected — in fruit — in the Mishmi Mts. by Griffith ; a 
synopsis of all the species now known precedes these descriptions. 

Ill the four species of which tho fruit is known, the dorsal raphe 
does not terminate at the organic base of the seed but there divides into 
3-4 laciniate segments of the same appearance and consistence as the 
raphe itself ; from tho rapho they only differ in being slightly branched 
and in not quite reaching the hilum. They form a closely adherent 

* No opinion can be expressed here rej^arding tho Novara expedition specimens ; 
no ezamplo of E, javanicus has hithorfco been obtained in the Nicobars by Calcutta 
collectors. 

t It is true that Ktirz did not tliink Glyptopetalum Thw, gonerically separable 
from Euonymus Linn, for in this Journal (vol. xliv, [1875], pt. 2, p, 259) he 
formally relegates it to Euonymv.ii (as a section) and in the Foreat Flora of British 
Burma (vol. i, [1877], p. 249) ho does not accord Qlyptopeialmn even sectional rank. 
It must also be pointed out that Bentharn and Hooker had already {Gen. PL i, [1862], 
p. 361) pointed out liow slight are tho characters — tho principal one being the 
solitary pendulous ovules— that separate Glyptopetalum from Euonymus ; Bailloii 
also {Hist, des PlanteSf vi, [1875], p. 1, footnote) takes the same view as Kurz. If 
therefore tho views of Kurz and Haillon ultimately prevail thi.s plant will again be 
known as Kuonymus calocarpus Kurz. 

But while this is tho case it will be seen on referring to the place of its publica- 
tion that Kurz did not recognise in this species an example of his own section 
Glyptopetalum. In the Flora of British Burinn too tho generic description of 
Euonymus given by Kurz implies that the cells of the ovary are at least 2-ovulcd — 
an implication opposed to his own statement {J. A. S. B. xliv, j>t. 2, 159) as regards 
Qlyptopetainm sclerocarpum and, a.s regards the species under review, incorrect. 
Kurz’s views regarding the generic ])osition of Glyptopetalum may therefore, 1 think, 
bo ignored, and Baillon’s authority can hardly be quoted in Kiirz’s support since that, 
author takes so coniprehonsivo a view of Euonymus that he is prepared to merge in 
it not merely Glyptopetalum Thw. but also Lophopetalum Wight, a step which Kurz has 
nowhere proposed. Moreover the genua Glyptopetalum^ as founded by Tliwaite.s 
(Hook.i Jour. Bot. viii, [1856], p. 267), is sustained by Bentharn and Hooker {Gen. 
PI. i, [18G2J, p. 361), by Hooker and Thwaites {Enum. PL Zeylan. [ISGl], p. 73), by 
Boddomo [Flor. Sylvat. i, [lS74],t. lo2), by Lawson {Flor. Brit. Ind. i, [1875], p. 612), 
by Trimon {Cat. Ceylon PL [1885], p. 18) and by Durand {Indev Gen. Phaner. [1888], 
p. 66) ; considering too the large number of species of Euonymus proper already 
described and tho ease with which species of Glyptopetalum are distinguished from 
these, it appears inadvisable at present to follow Kurz ar»d Baillou in siipprcssirig 
the latter genus. Tho present retention of Glyptopetcdwu moreover disturbs the 
synonymy of only one spocios instead of changing that of several. 
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arillar structure with meridional segments differing in colour from the 
testa that it overlies. The pi’esence of this arillus proves that the 
coloured “ aril (which in turn loosely overlies it) is not a true arillus 
but, as Planclion has pointed out as regards the aril of Eiionymus, au 
arillode. 

GLTPTOPETALUM Thwattks. 

Characters of Euonymus but ovules solitary aud pendulous from tbo apex of 
the cell. 

Cymes shorter than leaves, flowers under 20 mm-, diavn. : — 

Fruit quite smooth : — 

Peduncles as long as leaves, cymes lax 
2-3 times divided ; leaves thinly cori- 
aceous oblong-lanceolate serrate, pe- 
tals oblong, flowers 12 mm. diam., 
arillode covering ^ of seed and lobed 
at the margin ... ... 1. C. zcylanicum. 

Peduncles very short, cymes dense 1-2 
times divided ; — 

Cymes longer than petioles, ^^f'duneJes 
longer than pedicels ; leaves coriace- 
ous ovate-oblong entire, nerves indis- 
tinct, petals obloTig, flowers 8 mm. 
diam., arillode covenng § of seed 
and lobed at the margin ... 2. (i. calocarjyum. 

Cymes 'not exceeding petioles, peduncles 
shorter than pedicels, leaves mem- 
branous, ovate-oblong serrate, nerv(?s 
prominent boneatli, arillode hardly 
covering J of seed, margin entire... 3. G. Or/Jpihii. 

Fruit rough tubercular ; peduncles | a.s long 
as leaves, cymes lax 2-3 timers divi<led, 
leaves thickly coriaceous, ohlong-laiice- 
ohate serrate, petals suborbiciilar, flowers 
8 Tum. diam., arillode covering ^ of seed, 
margin sinuate... ... ... 4. G, sclerocarpnm. 

Cymes longer than leaves, flowers over 20 mm. 
diam. ; cymes lax once divided, leaves 
thinly coriaceous, oblong-elliptic entire, 
petals obovatc, flowers 30 mm. diam. ; 
fruit unknown ... ... ... 5. grandiflorum. 



‘1891.} D, Prain— !r«;a additional species of Glyptopetalum. 209 

1. Glyptopetalum zeylanicum Thwaites. {F, B, L i, 612). 

India australis ; Zeylania. 

2. Glyptopetalum calocarpum. — (Euouymus calocarpus Knrz^ Jour. 
As, Soc, Beng, xli, ii, 299 (1872) et xliv, ii, 159 (1875) ; Laws, in Book. 

Flor, Brit, hid, i, 609 (1875) ; Kurz, For, Flor, Brit. Burma i, 249 
(1877). — E. javanious Kurz, Jour, As, Soc, Beng, xlv, ii, 123 [Veg, 
Nicobar, 19] (1876), saltcvi in parte, haiidgiiaquam E. javanicus Blume,) 

Tenasserim ? ; Heifer (n. 1973). N. Anda^ians ; Great Coco, Little 
Coco, Table island, Brain, Nicobars ; Koiidil, Calcutta garden collectors. 

Arbuiscula glabra ramulis glabris teretibiis, foliis coriaceis supra 
viridibus subtus prasinis elliptico-oblongis utrinqno cuneatis apice ob- 
tnsis margiiie integris nervis 5 — 6-paribus indistiiictis, petiolis brevibus ; 
cymis axillaribns vol pavaTii extra-arillaribus paucitloris densioribns 
pcdunculis semel rarius itorumque divisis ; podicellis brevibus ; floribus 
parvis albo-viridescontibus, cahjce 4-Iobo lobis oinnibus rotundatis 
exterioribus interioribiis 2-plo miiioribus, corolUe pctalis 4 oblongis ob- 
tusis plaiiis propc basin 2-foveolatis ; staininihus 4 filarnoiitis crectis in 
disci angulis obtusis inscrtis, locnlis aiitherarum basi divergeiitibus ; 
ovario pyramidato-tetragouo disco aliixo stigmate mimito, 4-locularo ; 
ovulis in loculis singulis pcndulis anatropis, raphi extrorsa ; caps^da 
1 — 4-sperma rotuiidataloculicidiui debisccnto, oblongis pendulis, 

arillo laciiiiato in testa niembranacea adliaoreiito e raplii orto oniatis et 
arillodio carnoso riibi o obteclis ; emhryone in tra alba men carnosum ortlio- 
tropo, cotyledonibns oblongis i’oliaceis, radicula brevi. 

Ai'huscida 4 — 12 iiietr. nlUi, foliis ojipositis 9 — 16 cm. longis liis 6 — 9 
cm. latis, petiolis *75 cm., cymis 3 — 9-floris peduncuHs 20 — 30 mm, longis, 
pedicellis 4 itira. longis, sepalis exterioribus 1*5 rum. interioribus 3 mm. 
diarii., petalis 3 rum. longis latisque, capsulis extus viridibus intus palli- 
dis 1 cm. longis his 1 — 2 crn. latis seminihus 8 nun. longis bis 7 mm. 
latis testa aurantiaca, arillo pallido, arillodio rul)j*o 6 rnm. alto. 

Differs from G, zeylanicum by its rounded brandies, thicker broader 
leaves with margins entire, by its much smaller flowers with petals flat 
^ud not reflexed at the margin, and by its rather shallower arillode. 
The tnie arillus is identical in both and the margin of the arillode is 
similarly lobed. 

3. Glyptopetalum Ghiffitiiii. 

In montibus Mishmi ; Griffith (n. 1996). 

Arbuscula ? glabra itimulis glabris sub-4-gonis, foliis menibranaceis 
loote-virentibtts, elliptico- oblongis apicc acumiuatis basi cuneatis margine 
parce ct minute dentatis, norvis 6 — 7-paribas subtus prominentibus, 
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petiolis distinciis ; cymis axillaribus pancifioriB densis pedunculis semel 

divisk, pedicellis eloiigatis ; florihus ; capsula 1 — 4-sperma I’ofcun- 

data localicidim dehisccntc ; se minibus oblougis peiidulis basi tantum 
arillodio carnoso obtectis ; enibryone intra albumen carnosum orthotropo, 
©otyledonibus obJongis foliaceis, ladicula brevi. 

Arbuscula ? foliis oppositis 10 — 15 cm. lougis his 6 — 9 cm. lafcis, 
petiolis 1 cm. loiigis, cymis 3-floris pedunculis 2 — 4 mm. loiigis pedicellis 
8 — 9 mm. longis, svpalis omnibus 2*5 mm. diatn., capsulis extus laete- 
viridibus intus pallidis 1 cm. longis his 1 — 2 cm. latis seminibus 8 mm. 
longis his 7 mm. lafcis, arillodio 2*5 mm. alto. 

This species is well distinguished by its very short cymes with 
peduncles shorter than the pedicels and by its much shallower arillode. 
The sepals are all of equal size, the capsules externally are not distin- 
guishable from those of G. zeylanicnm, 

4. Glyptopetalqm sclekocarpum Kurz . (F. B. I. i, (U3). 

Pegu. 

5. Gi/Yptopetalum grandiplorum Deddome . ( F . B , I . i, (113). 

India australis. 
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IX. — Additional Urodineao from the Neighbourhood of Simla, 

JBy A. Ba.rclay, M. B., Bengal Medical Service, 

[Received 12th Jnno, 1891; Head Ist Jnly, 1891.] 

(With Plates IV and V.) 

Since the completion of ray Descriptive List of the Simla TJredineae^ 
published in former volumes of tlio Journal of this Society I have found, 
or have been supplied with, ci2 other species, which are described in 
the following pages. Of these 32 species, 4 are TJromyces (2 new), 11 
Puccinia (5 now), 3 Phragmidia (all new), 1 Xenodochus (new), 2 
Mclampsora (1 new), 5 isolated Accidial Forms (3 probably new), 
and 6 isolated Uredo Forms (5 probably new). Of the 32 species 
described, therefore, probably 20 are new. 

HXSMIUBOMirCflS. 

UuOMYCES ViGNAE, n. S. 

On Vigna vexillata, Bonth. 

I found this plant (on Tara Devi) towards the end of August im- 
mensely attacked by a species of Urorayces. The leaves were sometimes 
almost blackened with pustules. These were irregularly scattered 
over the leaf blade on both surfaces, but more freely over the lower 
28 



212 - A. Barclay-^ TJredineae /rpm Simla, [No. 3, 

surface ; and it appeared to me probable that they first emerged from 
this surface, and later from the uppe? surface, at a more advanced stage. 
Each pustule was round and convex, and without any paling of tissue 
around. On a few of the younger leaves I found some paler brown 
uredo pustules, on both surfaces of the leaf. Except in colour they 
were similar to the teloutosporo pustules. 

The uredospores are brownish red, oval to round, thin walled, very 
spiny, and with a few immature teleutospores among them (PI. V, fig. 19^. 
They measured when fresh and just wettod 26 — 19 x 19 — t 8/a. 

The teleutospores are deep brown, oval, very deciduous, with a 
portion of colourless stalk adherent, witli a pale brown shallow mammilla 
at the free end, a clear nuclear vesicle, a germ pore just under the 
mammilla, and a smooth surface (PI. V, fig. 19). The fresh spores just 
wetted measured 35 — 27 x 22 — 20/a. The portion of adherent stjilk 
measured up to 40/a in length. These spores refused to germinate, 
probably requiring a period of rest. But some uredospores germinated 
throwing out simple long unbranched tubes. 

As this host is nearly related to Latkyrus sativtis, I at first thought 
the fungus must be the same as that I have described elsewhere’*' on 
that plant, namely, Uromyces Pisi, Pers. ; hut the uredospores of the 
fungus on Vigna are considerably smaller, whilst the telt>utc)spores arc 
larger. It is therefore probable that the species I have here described 
is difiorent, and I have named it’ Uromyces Vigyiae. 

Uromyces Agropyri, n. s. 

On Agroj^yvum, sp. 

This grass w'as collected also by Mr. Lace at Ilalli (Baslialn9, 7,000 
feet, in October. 

On some leaves there were light brown pustules on both leaf 
surfaces, and these contained uredospores. Other pustules were long, 
linear and black on the under leaf surface, somewhat resembling pustules 
of P. graminis. 

The uredospores are round to oval, pale brown, densely warted, with 
several germ pores (4 to 5), and measured when just wetted 23 — 20 x 21 
-19/a. 

The teleutospores are lightly adherent to their beds, coming off with 
a small piece of stalk attached. They arc light yellowish brown, much 
thickened at the apex, smooth on the surface, with a clear nuclear 
vesicle, measuring when just wetted 37 — 28 x 18 — 16/a. 

Hitherto, so far as I am aware, this genus of grasses was known to 
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^ harbour only two species of Fncdnia (P. graminis and P. coronata). 
This is therefore probably a new species. 

Uromyces PULVfNATUs, Kalohb. et Cooke. ? 

On Euphorbia hyperioifolia^ Linn. var. bidica, 

Mr. Lace collected a Pucemia on this species of Eupliorhia in 
October in a low valley of Bashahr, about 6,000 feet above the sea level. 
The under-surfaces of the leaves were profusely covered with dark 
brown circular pustules, usually distinct from one another, but some- 
times coalescing. The spores are- readily scraped olf. These consist of 
uredospores which are yellow, thin- walled, spiny, and 20 X 19/x, ; aud 
teleutospores. Tliese are small, brown, thick-walled, sinj^le-cclled, with 
a small picco of stalk adhering* (sometimes none), warted on the surface, 
and generally with a clear nuclear vesicle. When just wetted they 
measure 21 — 17 x 18 — 16/x. 

Of the sevei’al species of Uromyces which inliabit species of En- 
pliorhia the one I have just described comes nearest U. pnliyinatuSy 
Kalchb. et Cooke, and U. MyrisHca, B. ct B. The former has been 
described from South Africa, and the latter from North America. In 
size of spore the Himalayan fungus resembles the former more than the 
latter ; but the spores of II. pulvinatus are smooth, whilst those of U. 
Myristica are punctated like mine. 

MIORTJBOMY-CES or LEPTUHOMYCES. 

Uromyces am wens, Cooke. 

On Buxus sempervirenSf Linn. 

Specimens of this fungus were gathered by Mr. Lace in the Bhahar 
Valley, Bashahr (6,000 feet) iu October. The leaves wore studded with 
circular patches 1 — 4 mm. iu diameter. Some of these wore orange 
yellow, and others pale in the centre, but surrounded by a black circle. 
The contre.s of all patches contained very prominont papillae (opor- 
mogonia?). All the pustules were hypopliyllous. Tn the oa.se of 
patches which were not black the central papillae were sui’T'oiinded by a 
circular mound covered with epidermis. This mound was a circular 
covered spore pustule. The spores wore orange red, but as they were 
thick walled and otherwise like immature tolcutosporcs I do not regard 
them as uredospores. The black circles suiToiinding the other patolies 
were naked toleutos{>ore beds. The spores from such ports are large, 
yellowish brown, round to oval, fairly firmly adherent, coming off usually 
with a short stalk or none, thick walled, showing a distinct pore at the 
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sammit which is not thickened. Their surfaces were smooth, and thqr 
measured when just wetted 44— 40 X 36 — 34/a. 

This is doubtless Uromyces amhiens^ but I have no access to the 
measurements of the spores. Cooke’s specimens apparently came from 
the Himalayas. 


HEMIPXTCCrNrrA. 

PUCCINIA SoUGUI, Schw. 

On Zea Mays, Linn. 

I had long searched in fields of maize for a Uredine, but without 
success until 1890 when I found it in some fields at Mashobra. Up to 
this time I was acquainted with the fungus only on Sorghum vulgare^ on 
specimens of the plant sent to me for examination from the Poona 
district. But this is absolutely the first record of its existence on maize 
in India, so far as I am aware. My specimens were gathered early in 
October. Pustules were found abundantly on both leaf surfaces, some 
covered entirely with a scale of epidermis, whilst others wore more or 
less naked. The covered pustules contained uredospores, the naked 
ones mostly teleutos pores, and the perfectly matured open ones, which 
are inky black, only teleutospores. Some pustules were minute and 
circular, others long and even linear. 

The uredospores are pale brownish red, round to oval, beset with 
shallow warts or short spines, and measure when just wetted 30 — 26 x 
26 — 20/a. By applying sulphuric acid I detected 3 germ pores in each 
spore, arranged around the short equator. 

The teleutospm'cs are firmly attached, breaking off with a portion of 
stalk adhering. They are reddish brown, rounded at both ends, thicken- 
ed at the free end, constricted at the septum, and apparently smooth on 
the surface. When just wetted they measured 42 — 32 X 18 — 16/a. They 
refused to germinate immediately after ripening. There were no 
paraphyses. 

This fungus is much more like Pucc. Sorghi than that which grows 
on Sorghum vulgare, and which I have described elsewhere.* In the 
fii’st place the fungus on Zea has no paraphyses, and in the second the 
measurements of both uredo- and teleutospores approximate those given 
for Pucc. Sorghi much more closely. In the publication above alluded 
to I referred the parasite on Sorghum with hesitation to P, Sorghi. I 
am now inclined to think that the latter is a different species. Lastly, 
even later I found a Puccinia on Pennisetum typhoideum^ Rich. ( Dajra) 
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at Erode in the Madras Presidency, which is undoubtedly the same 
as that on Sorghum.. As neither of those fungi (on Sorghum and 
Pennisetum') are Himalayan I shall not describe them in detail here ; but 
in order to enforce iny argument that the fungus on Zea is P. Sorghif 
whilst that on Sorghum and Pennisetum is a difEerent species, which I 
shall call Puccinia Pennueb% I subjoin in tabular form their salient 
chai'acters. 


Host. UrodoBporos. Telentospores. Paraphysea 

Rporos. 


Ponnisetnm 
Sorghum ••• 
Zoa 


34.-30 X 24-21 18 - 44 x 29 - 26! 
34 - 30 X 22 - 2C 50 - 41 X 29 - 22! 
30 - 26 X 26 - 20| ta - 32 X 18 - 16| 


present. 

present. 

none. 


none. 

none. 

present. 


2 

4-5 

3 


PccciNiA Ellisti, De-Toni ? 

On Angelica glauca, Edgw. 

This plant was found by Dr. G. Watt at Pagoo in August, bearing 
nredo- and tcleutosporo pustules, both minute, discrete, and hypophyl- 
lous ; but whilst the former are pale yellow, the latter aro dark brown 
to black. Both kinds of pustule occurred together on the same leaf. 

The nredospores are round to oral, very pale yellow, very spiny, and 
when just wetted 30 — 24 x 25 — 20ft. (PI. IV, fig. 9). 

The teleutospores are deep brown, rounded at both ends, slightly 
constricted at the septum, coining ofE with little or no stalk adhering, 
not thickened as a rule at the free cud, and tuberculatod over both 
cells (PI. IV, fig. 9). They are sometimes irregular in shape. They 
measured when just wetted 38 — 22 x 22/4. 

This is possibly Pucc. ]*Ulisi% though both the uredo- and telouto- 
spores of this last mentioned species are larger, the former measuring 
35 — 30 X 30 — 24, and the latter 40 — 35 X 25 — 20ft. It is certainly 
not Pxicc. Angelicae, Sebum, which shows a teiuiency to erupt along the 
nerves, among other differing characters. 

Puccinia Oastagnei, Thiim ? 

On Apiam graveolens, Lion. 

I have hitherto confused a fungus on this host with Pucc. Pirn- 
pinellae, Strauss ; but it is certainly distinct. 

The uredospores are very pale brown, covered sparsely with spines, 
and with three germ pores, each covered with a hyaline semilunar 
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thickening, like that described iu Fucc. Frenanthis. Through each of 
these a commencing germ tube protrudes, biit ope only develops fully^ 
They are in pustules mostly hypophyllous, but some few epiphyllous. 
These uredospores afford another instance of extremely long retained 
power to germinate. I put some spores scraped off from leaves gathered 
ontheSlst October into water on the 13th June, and found on the 
following day thiit many had germinated most freely, although the ac- 
companying teleutospoi'es remained ungerminated. 

The leleiUospores are brownish yellow, very irregular in shape, the 
septum often oblique, and even perpendicular, slightly constricted at 
the septum, generally not thickoiiod at the free end, though sometimes 
slightly so, mostly rounded at both ends, but sometimes with the lower 
coll narrowing towards the stalk (PI. V, fig. 18). After lying 24 hours 
iu water those spores measured 41 — 26 x 24 — 1 8/x. 

This is possibly Fucc. Oastag^iei, whoso telcutospores are said to 
be very irregular and to measure 46 — 36 x 24 — 18/a. 

PucciNiA Eulaliae, n. s. 

On Vollinia japonicay Haeck. 

The leaves of this grass presented dark" reddish brown linear 
pustules, mostly on their under-surfaces. These pustules contained 
uredo- and teleutospores with numerous capitate paraphyses. 

The uredosjwres are oval or pyriform, pale brown, and spiny, and 
measure when just wetted 30 — 28 x 21 — 20/a. 

The teleutospores are reddish brown : the upper cell is rounded and 
not thickened specially anywhere ; the lower is broadly wedge-shaped. 
The surface of the spores is smooth, and they usually have a short piece 
of stalk adhering. They measure when just wetted 38 — 34 x 20 — 18/a. 
The paraphyses are numerous, reddish brown, capitate, the heads 
measuring about 16/a. in diameter. 

This is probably a new species. 

MICBOPUCCINIA. 

P^UCCTNTA EXCE1.SA, n. S. 

On Phlomis lamiifoliay Roylo. 

I found this plant early in September on the summit of the Huttoo 
peak bearing Fucciuia pustules. I next found it, about the same time 
at Mahasu, a bill close to Simla. The leaves were densely bespattered 
on the under surfaces with fairly large, round to oval, dark brown, 
almost black, circular hemispherical pustules, with a smaller less fre- 
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qnent epiphyllous eruption opposite the beds below. The upper surface 
of attacked leaves is rendered conspicuous by the yellow zones surround* 
ing the pustules. Pustules were also found on the petiole and smaller 
steins, though not so frequently. 

The spores are fairly easily detached, coming off as a rule with no 
portion of stalk adhering. They are dark brown, somewhat irregular 
in size and shape, mostly ' distinctly constricted at the septum, and 
mostly narrowing towards the free end, where there is a slight pale 
mammilla or conical thickening (PI. V, fig. 12). At the base the spore 
is sometimes rounded, and sometimes narrowed. It is smooth on the 
surface. The fresh spores examined at once in water measure 40 ~ 28 
X 18 - Up. 

No uredospores are apparently formed by this species, since I got 
specimens of teleutospores from the earliest stages of development. 
The teleutospores would not germinate immediately after ripening. 

There is no doubt, I think, that this fungus is distinct from P. 
JPhlomidis^ Thiim. 


IiBPTOPtrOCINIA. 

PucciNTA. tJSTALis, Berk. ? 

On Ranunculus hirtellus, Rorle. 

I found seedlings of this plant bearing teleutospore pustules on tho 
Mattiana hill on the 4th September. The pustules were quite young, 
and there was no trace of uredosporo. Tho teleutospore pustules were 
small, dark, circular, and hypophyllous, with spots of paling on tho 
upper leaf surface. These pustules were confined to tho youngest leaves, 
and were never found on tho upper ones. The pustules had a distinct 
though not pronounced circinate arrangement. The spores are very 
firmly adherent ; they arc long, more or less spindle-shaped, pale yellowish 
brown, much thickened and conical at the free end, well constricted at 
the septum, and narrowing towards tho stalk. The surface ivS smooth 
(PI. V, fig. 13). In scrapings I noticed many empty spore cases, and I 
presume therefore that the species is a Leptopuccinia. When just 
wetted the spores measured 61 — 4G x 23 — g/x, the apical thickening 
being 10 — 4/^ in depth. I placed .some spores in water on the lOtli 
September, and on the following day found some had germinated. Tho 
sporidia are oval or somewhat semilniiar, colourless, and 13 x Gp., in 
measurement. The sterigmata are four in number, short, conical, and 
pointed, and together with the wliole promycolium colourless. 

This is possibly P. uslalts^ Berk. ; but I have no access to the 
spore measurements. 
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MIOBO or LSPTOFXTOCliriA. 

PUCCINU DOLOEIS, SpCg. ? 

On Erigeron alpintis, var. multicauliSf Wall. 

This plant, harbouring a species of Puccinia^ was gathered by Mr. 
Lace on the 27th August near the banks of the Sutlej in Bashahr, at an 
elevation of about 7,000 feet. The under surfaces of the leaves bore 
numerous large black pustules, irregularly scattered as a rule, but 
sometimes with several smaller pustules in a circlet around a larger 
central one. Most pustules wero naked, but some were covered over 
with a scale of epidermis. Though most pustules are hypophyllous 
some few are on the upper leaf surface. 

The spores are readily detached, coming off with only a very small 
fragment of stalk adhering. They are yellowish brown, rounded at 
both ends, well constricted at the septum, thickened and broadly conical 
at the free end, beset externally over both cells with shallow short 
ridges and tubercles, and measuring when just wetted 42 — 34 x 18 — 16/a. 
The thickening at the free end is usually 6/a in depth. I placed them 
in water in October, but they did not germinate. 

This fungus resembles Pace, doloris as described by De-Toni* in 
many respects, and I have accordingly named it so. Hut as P. doloris 
is known only, so far as I am aware, from the Argentine Republic, it is 
quite possible that the HimaLiyaii species is distinct. 

PacciNU Saxtfraoae-micranthae, n. s. 

On Saxifraga micrantha, Edgw. 

Mr. Lace collected this plant, bearing a Puccinia^ in Bashahr at an 
elevation of 9,500 feet. On the under leaf surfaces were a number of 
minute, circular, discrete, brown pustules, sometimes very numerous. 

The teleutospores are readily detached, and many were found to be 
empty. The species is probably therefore a Leptopuccinia, They are 
pale brown, not thickened anywhere, with a slight apical mammilla, 
usually slightly constricted at the septum, but sometimes considerably 
so, and somewhat irregular iu size and shape. When just wetted they 
measure 35 — 26 x 14 — 12/x. I placed these spores in water, but none 
germinated. There wero no. uredospores iu the specimens sent to me. 

This species is quite distinct from Pucc. Saxifragae^ciliatae mihi. 
It is also evidently distinct from P. Saxifragae^ Schlect. 


* Saccardo, Sylloge Faugorum. 
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PUCCISU CA0DATA, n. S. 

On Stellariu paniculata^ Edgw, 

Dr. Q-. Watt collected this plant in Narkanda, bearing a Puccinia, 
The teleutospore beds are dark brown, well raised with 'a circin.ate 
tendency, and hypophyllous, with paled patches on the upper leaf surface. 
The spores are very adherent, more or less spiiulle-shaped, pale brown, 
well constricted at the septum, usually much thickened at the apex, 
with a long piece of adherent stalk (often twice, or a little more, than 
the whole length of the sj)ore) and measuring 37 — 28 x 16 — 13/a. 
(PI. V, fig. 17.). 

This is evidently not P, Arenariae^ Schum. and 1 have regarded it 
as a new species. 


Puccinia crassa, n. s. 

On Pim/pinclla Grijjlthiana^ Boiss. 

This was gathered by Mr. Lace in Ziarat in Afghanistan at 8,000 feet. 
The teleutospore pustules are dark brown and liypophylloiis. The spores 
are lirown, almost rounded at both ends, but diminishing somewhat 
towards the stalk, of which a small fragment remains adherent. They 
are slightly constricted at the septum, and slightly thickened at the 
apex (PI. V, fig. 16). When just moistened the spores measure 50 — 41 
X 24 — 22/a. The episporo has shallow tubercles over both colls. They 
would not germinate. 

This fungus is quite distinct from P. Pimpinellae, Strauss which 
is one o£ the most coniiiioii oL’ the Urediueae in Simla. Neither are the 
spores like any of the other species inhabiting FunpinoUa described by 
De-Toni* (except perhaps 1\ Fimptnellu^ St var. 1). C ) It is 

I tliink a new species. 

Puccinia pulvinata Rabeiih. ? 

On Ei^hinops niveus, Wall. 

A Puccinia on this Lost was gathered for me by Dr. Q-. Watt in 
Simla. The leaves hail numerous minute well raised black pustules 
ail epiphyllous. The spores are readily detached from their beds. The 
plant was in full flower inclining to seed. The spores come off some- 
times with a long piece of stalk attached, sometimes with a short. The 
spore surface is studded with shallow tubercles. They are brown, 
slightly constricted at the septum, mostly rounded at both ends, the 
free end slightly thickened. Most spores were found empty, so they 


29 


* Sacoardo, loc. cit. 
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presumably germinate at once. They measure when just wetted 52 45 
X 24 — 22/it. 

This is possibly Puccinia pulvinata^ though the measurements given 
by De-Toni are greater than mine (68 — 51 x 38 — 35/a). 

PHRAGMIDIUM. 

Phraomtdium Laceianum, n. s. 

On Fotentilla argi/rophylla, Wall. 

I first received specimens of this plant harbouring a parasite from 
Mr. Lace, who gathered them in Bashahr. Subsequently I found 
specimens myself at Narkarida, and Dr. J. Murray procured specimens 
at Sarhan in Kulu. 

The iiredo pustules are by pophy lions, brilliantly orange red, discrete, 
but often so numerous as to give an appearance of coalescence. Bach 
individual pustule is circular and minute. The spores are round^to 
oval or pyriform, bright orange red, spiny, and measuring when just 
wetted 24 — 20 x 18 — 16/a (PI. IV, fig. 3). 

The teleutospore pustules are also hypophyllous, black, circular, 
discrete. The spm'es are deep brown, on stalks which nrirrow gradually 
away from the spore. They are mostly five-oellcd ; but some are four 
and some six-celled. The surface is apparently smooth, the free end 
rounded and slightly thickened, with usually a minute colourless papilla. 
When just wetted they measure 132 -- 04 x 50 — 41/a. I could not 
detect any germ pores ; and they would not germinate immediately 
after ripening. 

The specimens sent by Mr. Lace, and those collected by myself were 
on the red flowered variety, whilst those collected by Dr. Murray were 
on the yellow flowered variety, Tliis fact may tend to confirm tlio view 
taken in Hooker’s Flora of British India that these two are varieties of 
the same species. 

This fungus is, I think, distinct from any of the three noted iu 
Saccardo’s Syllogo as iuhabiting species of Fotentilla., It is not Fhr. 
Fragariastri^ D, (/., which has warty teleutosiiores, 75 — 45/a long and 
3 — 5 celled. It is not Plir, Poicntillae^ Pers. which has smooth teleuto- 
spores, 90 X 2 G/a, aiidS — 7 celled. And it is not Phr. Torment illae. Fuck, 
which has spores often bent, 115 x 28/a, 3 — 8 colled, and light brown, 

PhivAomtdhjm nepalensm, u. s. 

On Potentilla nepalensis, Hook. 

I found this host in September attacked with a Phragmidium at 
Mattiana, some miles towards the interior from Simla. The host at 
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that time was in flower and held both uredo- and toleutospore pustules. 
Both pustules were mainly hypophyllous, but a few (especially uredo 
pustules) were epiphyllous. 

The uredo pustules are very brilliantly orange red and circular, but 
were often so closely aggregated tliat they ran together. The spores 
are round or oval, or more or less irregular in shape, and bi'ight orange 
red (PI. IV, fig. 2). They varied much in size, 28 — 22 x 22 — 17/a. 
There were no paraphyses. 

The teleiitospore pustules are much smaller and appear like minute 
black dots scattered about irregularly. The spores are very dark brown, 
generally constricted at tlio septa, apparently with 2 — 4 pores to each 
cell, 2 — 5 celled, but usually 4 celled, with a small and inconspicuous 
mammilla at the free end, looking more like a slight general thickening 
of tho epispore (PI. TV, fig. 2). The stalk is long, thin, and infiatod at 
some distance from tho attachment to the spore, the inflation containing 
orgingd^’red matter. Normal 4 celled spores measured when just wetted 
68 — 66 X 26/a and a 3 celled spore 54 x 24/a. 

Of the three species of Phragmulium on species of Potent ilia de- 
scribed by De-Toni* only one, namely, Phr. Fragariastri has so few cells 
to each spore, and tlie one I have just described is, I think, not identical 
with it. I have therefore named it Phragviidiiim mipalense, 

PhrAGMIDIUM OCTOLOCULARE, II. s. 

On Bnhua rosaefolius, Smith. 

The general appearance of the teleutosporic stage of this fungus 
(the only one I know it in) is very like that of Phr. Barclay% Dictel,t 
with somewhat large circular pulvenilent hypophyllous pustules. 

The teleutospores are dark brown 7 — 9 celled usually, but mostly 
8-cclled. The surface is distiiictly and coarsely tuberciilatcd, and at 
the free end there is sometimes a minute colourlo.ss papilla, but often 
none. The stalk is long, swells up somewhat in water, is inflated away 
from tho spore, and this lower part of tho stalk swells, more tlirai the 
upper part adjoining the spore (PL IV, fig. 1). Tho stalk is not unlike 
that of Plir, BarolayL After lying 24 hours in water the gelatinous 
sheath shrinks upwards towards the spore, leaving a central axis with 
orange red swellings at the ends. The spore is constricted at each septum 
to a slight degree. Each cell of the spore is more flattened from above 
downwards than in the last mentioned species, the vertical depth of 
each cell being IO/a against 14/a in Phr, Barclayi, The spores (taking 

• 

• Saccardo, loc, cit, 

t I incorrectly regarded it as P/ir. Pers., in my Deaoriptire List. 
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tliose which have 7—9 cells) measure when recently wetted 130 — 94 x 
23 26/it but exceptionally a spore of only two cells may bo founds 

measuring 44 x 24/it. 1 have not observed the germination of these 

spores ; but some spores collected in autumn and put into water did not 
germinate, and from this I conclude that tliey must rest. On the other 
hand some of these spores showed a cell here and there empty ; so ap- 
parently under special conditions they may also germinate at once. 

1 am inclined to regard this fungus as distinct from Phr, Barclayi and 
P7ir. qninquelocularo, mild. If it be identical with either, it is with Phr. 
Barclayi ; but the spores of the latter are usually 6-celled with smooth 
surface (or with verj’^ shallow inconspicuous warts) somewhat less in 
length and greater in diameter. I am also unable to match it with any 
of the six species desci ibed by De-Toni* on species of Eubus, I propose 
naming it Phraginidium octoloculare. 

XElffODOOHirs. 

Xenodochus Clakkunus, n. s. 

On Astilhe rivulariSj Ham. 

This fungus was collected by Dr. Clark in the Oheog forest about 
the beginning of August. On ono specimen there were largo irregular 
aeoidial patches, especially on the stem, accompanied by hypertrophy, 
just like that caused by Ph ragmidmrn subcortiemm on Eosa moschata. 
These aecidia were exceedingly brilliantlj’^ orange red ; they occurred 
also on leaves. The spores are very bright orange red, in rows, squarish 
or oblong, densely warted, thickened a little at ono end (seen best in 
empty spores) (PI. IV, Hg. 6). They measure 31 — 26 x 2G — 22/4. 
There were no paraphyses. 

But much more numerous were orange waxy looking beds, which 
to the naked eye resembled (7t)Zeo.?porm3/A beds. These in many places 
simply covered the under leaf surface, I noticed that in some parts 
these orange waxy beds were gradually changing, and at others had 
changed into black beds, naked, and under a liedd lens looking like 
Pucemia beds. The spores from the latter .are scraped off with difficulty, 
and when examined under the microscope presented characters most 
like those I have read described as Xenodochus spores. They have 
characters, as far as I am able to judge, intermediate between this 
genus and Phraginidium. The spores wore in rows, usually 5 to 6 in 
each row, pale brown, rows being sometimes transversally septate, at 
others irregularly in various obliquities. The rows of spores were some- 


* Sacoardo, loc, ciU 
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times closely amalgamated with rows on either side. Each spore of a 
regular row measured about 16 x 13/i. (PI. IV, fig. 4). I placed these 
spores in water, but they refused to germinate. 

This is apparently a new species of Xenodochtis, It differs con- 
siderably from X. carhonarins, Schlect. in which the aecidioapores are 
28 — 16 X 20 — l6/ii and among which there are paraphyses. Moreover, 
in the last named species the teleutospore rows have 10 to 20 loculi. 

MEIiAMFSOBA. 

Mklampsora ciliata, n. s. 

On Populus oiliata, Wall. 

This host is abundant in Simla, and many are occasionally attacked 
by a species of Melampsora, The uredo stage makes its appearance in 
August or September. 

The uredo pustules are minute and discrete, but often very abun- 
dant ; they are light yellow, and entirely hypophyllous, with scattered 
yellow dots on the upper leaf surface. The spores are pale orange rfed, 
mostly oval, pretty densely covered wifcli spines, thick walled, and 
measure when fresh 30 — 21 x 22 — 20^ (PI. V, fig. 15). They are 
borne singly on stalks, and among them are some capitate paraphyses, 
with heads very distinctly, and often greatly thickened at the free cud 
(PI. V, fig. 15). 

The teleutospore beds are at first orange red, but become brown 
later. They are entirely hj^pophylJous. Tlie spores aro in compact 
beds and each spore measures 34 — 30 x 9 — 8/4. 

This fungus is, T think, different from any of the throe described 
by De-Toni. This will bo apparent when the characters are shown 
tabnlarly. 



Uredospores. 

1 

Teleutoaporos. 

Paraphyses. 

Remarks, 

M. Tromnlattf Tul. ! 
M. aecidioiileSj D. 0. ! 
M. pnpiilinaf Jneq. 
M, ciliata, mihi ... 

24~15x 18-i:i 
*24- 17 X 17-15 
38-28x20-15 
;:0- 21 X *22-20 

55_45>cl2-ll 

? 

45-40x13 

34-30x9-8 

Clavfito, 9 — 15. 
Clavafce. 

Capitate, 20-17. 
Capitate. 

oniphyllons. 

hypophyllous. 


MET.AMPSOnA AECIDIOIDES, D. 0. ? 

On Populus alba, Lin. 

Mr. Lace sent me specimens of the leaves of this plant collected at 
an elevation of 8,500 feet on the 30th August. The under surfaces 







224 Barclay*— ITredi'neae from Simla- [TSo- 3tp 

were almost wholly covered with brilliant orange red pustules, minute 
and discrete, though from their ouoniious numbers they at first sight 
appeared to be coalescing. The upper leaf surface is profusely flecked 
with yellow discoloured spots. The spores are orange red, thick walled, 
spiny, and measure when just wetted 24 — 21 x 18 — 16/a. There 
were no teloutospores. 

It is impossible from the uredo spores alone to determine the exact 
position of this fungus. Possibly it is M. aecidioides which occurs also 
on Populus alba- The uredospore measurements coincide very closely 
with those I Ijave just described, but M- aecidioides has paraphyses 
whilst the Himalayan form has not. 

ISOLATED AECIDIA. 

Akcidium Ounninghamianum, n. s. 

On Cotoneaster hacillaris, Wall. 

I found the leaves of this plant bearing several characteristic 
Roestelln patches first on the Mahasu hill by the road side; then fairly 
abundantly in Narkanda; and lastly, scarcely in Mashobra. These wore 
found at the end of August. In all these localities, especially Narkanda 
and Mashobra, I did not see a single Cupressus tree, and this inclines me 
to regard tho fungus as distinct from Gyranosporajigiiim Ounuinghamu 
annm^ mihi. Tho leaf patches were red above, with long filiform peridia 
on the lower surface, about 3-5 mm. in length. Prom ono to five such 
patches were found on a single leaf. On superficial examination this 
fungus looks different from Gyninosporangiam Ctmninghamianum, al- 
though the peridium bursts in the same way, namely, by irregular 
slits on the tube sides. With a field lens inimerons spermogonia could 
bo seen on tlie upper leaf surface. 

The aecieliospores are yellowish brown, round or oval, densely 
beset witli minute and very shallow warts, and with apparently numer- 
ous germ pores (tho addition of sulphuric acid discloses eight pores). 
These spores measure 28 — 26 x 28 - 24/a (PI. IV, fig. 7) The poridial 
cells arc paler in colour than the aecidios pores, elongated, separating 
readily from one anotlier laterally, very spiny (not ridgy), and measure 
from 60 — 58 X 26 — 24/a (PI. IV, fig. 7). The aecidiospores would 
not germinate in water. 

Had it not been for tho absence, as far as I could see, of Cupressus 
trees in tbo neighbourhood of these aeoidial patches, I should have been 
disposed on tho whole to regard this fungus as G- Cunninghamianum ; 
and, indeed, this identity is still .quite possible, since it is by no means 
easy to be covtaiu that no Cypress tree exists in the forests in those 
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regions. In support of the view of identity are the manner of dehiscence 
of the peridium, and the closely corresponding sizes of the aeoidiosporos 
and the poridial colls (the former in the case of G. Cunninghamianwm 
being on an average 28*6x24*6/4, and the latter 70 x 22/4). 1 should 

note also that the peridial tubes of the aecidium on Cotoneaster are 
somewhat longer than those on Pyrus (in the latter they are 1 to 2 mm ) 

The only Aecidium known on Cotoneaster is Aec. Mespili, D. C. ; 
but the aeoidiosporos of this species are 24 — in diameter, and I 
do not think the Simla species can be the same. Until more is known 
of its life history I propose naming it Aec. Cunninghamianuni, believing 
that it will probably prove to be identical with Qymnosporangium Gun-- 
ninghamianuriiy mi hi. 

Aecidium Mori, n. s. 

On Ficus palmataj Forsk. 

I found this plant first attacked in a valley to the north of Mashobra, 
and subsequently in Simla itself during October. The leaves are often 
densely covered with an orange red eruption. In some cases the whole 
of the lower leaf surface was a mass of these bright pustules. But 
although the eruption is mainly hypophy lions it is also largely epiphyl- 
lous. With a field lens it is difficult to determine the nature of the 
fungus. Each spore heap is very minute, but shreds of white tissue 
are seen about them. Under the microscope however, all doubt ceases, 
for there are very characteristic peridial cells, and the fungus is con- 
sequently an Aecidium. But it is a very remarkable one in having so 
small and inconspicuous a peridium. To the naked eye the fungus 
resembles a Uredo form. The spore beds are scattered irregularly all 
over the leaf surface; but sometimes on somewhat swollen weals on the 
petiole and midrib. The aecidiospores are very brilliant orange red 
bodies, round to oval, and apparently smooth on the surface. When 
just wetted they measure 17 — 14 x 16 — 14/4. The peridial cells are 
colourless and more delicate than usual. They are mostly six-sided 
and spiny or tuberculated. They measure 22 x 18 — 10/4. I placed 
some of the aecidiospores in water on the 17th of October, and a few 
were found to have germinated on the following day. The germ tube 
is long, simple, and unbranched. 

Saccardo mentions a Puccinia sepultUy B. et C. on the leaves of a 
species of Ficus irom Nicaragua and two Uredo forms (TJ. Ficif Cast, and 
TJ.ficicola^ Speg.) ; but even supposing these Uredo forms are really Aec /r/ /'a, 
the spores of the former are much too large, and those of the latter 
considerably larger than the Simla fungus to permit of their being 
considered identical. The Simla species is probably therefore new. 
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This fungus is identical with that 1 haTe described as Oaeoma 
Mori; and as I have subsequently found that the peridium is distinctly 
present though incoherent, I feel disposed to relinquish the name Oaeoma 
Mori and to substitute Aecidium Mori. 

Aecidium flavescens, n. s. 

On Senecio rufinerviSf D. 0. 

I found this plant in August bearing an Aecidium in the Mashobra 
woods. The aecidial patches are indicated conspicuously by brown 
patches with yellow irregular halos around thorn on the upper leaf 
surface. On the under surface the peridia arc indistinctly seen against 
the white tomented natural leaf surface, as they are pale in colour. 
The peridia are densely aggregfited together, and always on the under 
leaf surface. The tubes are short and open stellately. I counted from 
one to thirty-two aecidial patches on single leaves. The patches varied 
from a half to 2 c.ni. in diameter. The aecidiospores are oval or round, 
pale orange red, measuring when well moistened 22 — 20 x 16 — 14/*. 
The peridial cells are almost isodiaraotric, very rugose on the surface, 
with short ridges and spines, and measuring 28 — 22 x 22 — 20/*. 
(PI. IV, fig. 8). 

Later in the season leaves in the same locality bore nredospores, 
and still later tcleutospores in the form of Ooleosporium. I have un- 
fortunately had no opportunity of examining tiiese forms. 

Two species of Aecidia on species of Senecio are noted by Paccardo, 
Aec. Ilualiatinum^ Speg., and Aec. sclerothecium, Speg. ; but the spores 
of the Simla species are much smaller than those of cither of these two 
species. 

AECiDroM Aquilegije, Pers. ? 

On Aquilegia vulgarisy Linn. 

Mr. Lace collected this plant on the 9th August, 1890 at an eleva- 
tion of 10,000 feet bearing an Aecidium, The peridia are iiypophyllous, 
forming a patch of yellow below with a paled area above on which 
spermogonia may bo seen with a field lens. The peridia open by a clean 
regular margin. The peridial cells are angular, almost isodiametric, five 
to six-sided, spiny and ridgy, and about 26 X 20/*. The aecidiospores 
are round or facetted when just scraped off, tuberculated, and 24 — 18 
X 18 - 12/*. 

This fungus is very possibly Aec, Aquilegiae^ Pers. though the 
spores in the latter are said to be larger (80 — 16 x 20 — 14 /a./ and 
perhaps more spiny. 
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AfiCIDIUM OBBICULARB, n. S. 

On Clematis graia^ Wall. 

f, orientalis, Linn. 

, „ puberula, H. f. and T. 

This Aecidium was sent to me first by Mr. Lace and Dr. Watt, arid 
subsequently I found it myself at Mattiain on Clematis grata, 

Aecidial patches wero very numerous on stems, petioles, and leaves, 
caasing* considerable hypertrophy of stems and petioles, especially on 
Clematis grata. On leaves the peridia were markedly circinate in 
arrangement, and all were hypophyllous. The peridial tubes were 
long and cylindrical, and opened at the summit with an almost clean 
margin, i, e., very minutely serrated. They measured about 0.75 m.m. 
in length. The spores are bright orange red, densely beset with shallow 
warts, round to oval or angular, 25 — 20 X 20 — 14 (Clematis grata) 21 — 
16 X 16 — 15 (O. orientate) 22 — 19 x 19 — 15/u.. (G, puberula). 

The peridial cells were in all cases about 26 — 20/*. in diameter, four 
to six-sided, with bright orange red matter in their centres, and spiny, 
(PI. IV, fig. 6). 

This may possibly bo the !N^ew Zealand Aec, otagense^ Linds. ; but 
the only description available to me is the very brief one by De-Toni, 
from which it is iiupossiblo to decide, since no spore measurements are 
given. The only other Aecidium described by De-Toni on Clematis is 
Aec. Clematidis ; but the description of the peridium is unlike that I 
have described. The Himalayan species is therefore, I think, distinct. 
It is possible that this Aecidium is related to Puccinia WatHanay milii 
which occurs plentifully on Clematis Gauriana and O. grata ; but in the 
absence of experimental proof it is impossible to determine. 

ISOLATED UBEDO EOBMS. 

Uh’lfiDO COLKBROOKIAE, 11. 8. 

On Colehroolcia oppoaitifolia, Smitli. 

This fungus was collected by Dr. Watt near Suni in October. 
The under surfaces of the leaves were almost uniformly orange red in 
colour from innumerable orange red pustules. These pustules are 
really distinct, but appear to be coalescing from their great numbers, 
and from the hairy nature of the leaf surface, in which the spores get 
entangled. Dr. Watt informed mo that showers of red dust fell from 
the leaves as he picked them. The spores are pale orange red, oval, 
very spiny, measuring when just wetted 28 — 20 x 20 — 17/*, These 
spores were put into water some few days after collection, but they did 
not germinate freely j one or two did so, however, throwing out ong 
simple sinuous tubes. 

30 
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UrBDO ICHNOCARPT, n. B. 

On Ichnocarpiuf frutescens, Br. 

This fungus was also collected by Dr. Watt in the same neighbour- 
hood, and at the same time. The leaves boro a few scattered isolated, 
bright orange red pustules on the under leaf surface. The spores were 
readily scraped off. They are bright orange red, oval, studded with 
large coarse warts or spines, and measure when just wetted 24 — 20 x 
16 — 21/jt. Even in empty spores I could not detect any germ pores. 
Among the scraped off uredospores I saw some immature single celled 
stalked spores which I imagine are teleutosporos (^Uromyces) ; but they 
were too immature to allow of decision. They were colourless at this 
early stage. 

An Aeciditmi Apocyniy Schwein, is known to occur in Carolina, 
Kansas, and Illinois ; but it is impossible as yet to say whether it is in 
any way related to the Himalayan fungus : probably it is not. 

Urkdo Ipomaeab, n. s. 

On Ipomaea hederacea, Jaoq. 

This plant was collected by Dr. Watt near Sairi in September with 
numerous, white, irregularly shaped covered pustules on the under leaf 
surface. On examining the pustules they were found to contain an 
abundance of white powdery spores. The spores are colourless, round 
or squarish, apparently quite smooth on the surface, and measuring when 
just wetted 20 — 17 x 16 — 14/x. Although I have placed this fungus 
here among Uredo forms I should note that it looks much like the 
Aecidiiini of a PhragmidlmiVy differing only in not being coloured. 

Uredo Pileab, n. s. 

On Tilea trinerviaf Wt. 

I found a few of these plants in the woods at Mashobra early in 
October, attacked by a Uredo. The pustules were minute,' pale yellow, 
and scattered on the under loaf surface. The spores are oval, very pale 
yellow, studded with prominent spines, and measured when just wetted 
26 — 20 X 20 — 14/a. I could find no trace of any teleutospore form up 
to the middle of October. 


Uredo Ehretiae, n. s. 

On Ehretia serrata, Boxb. 

This fungus was collected by Mr. J. S. Gamble on the banks of the 
Tons river near Chakrata. The leaves are attacked by a Urodinous 
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fungus of somewhat uncertain nature. Some leaves had circular spots 
varying in diameter from 1 to 8 m.m., whilst others had large hypertro- 
phies of the petiole as it enters the lamina, and these were uniformly 
covered with bright orange red pulverulent spores. Transverse sections 
through the fungus and leaf show that the spores are not borne separately 
on stalks, but from a cup-like depression like the pit of an aecidium 
without any poridium. There were also numerous superficial spermo- 
gonia. The spores are orange red, oval or pear-shaped, very spiny, de- 
cidedly thickened at the free end (reminding one of the aocidio- and 
urodospores of Puccinia Prainiana). When just wetted they measure 
38 — 30 X 22 — 20/a. They become detached without any portion of 
the stalk adhering. The spores are given off from both surfaces of the 
leaves. By applying nitric acid I saw that each spore had two germ 
pores. 

This is the first member of the Boragineae which I have seen at- 
tacked in India by a Uredine. As Puccinia UuUgo^veraj or some 
variety or allied species, is undoubtedly the most prevalent and destruc- 
tive rust on wheat, barley, and oats in India, I had long looked 
for some associated form on a Boragineous host, and this not only 
by personal search, but also by correspondence. I am afraid, however, 
that this particular Uredine cannot be the associated form I have been 
looking for, although it is just possible that it is. For although tlie 
spores are given off like urodospores, the cup-shaped depressions in 
which they are formed, the presence of spermogonia, and the hypertro- 
phy of the host’s tissue all render it possible that we have hero an ano- 
malous Aecidium, This question will have to bo tested by experiment. 

Uredo Agrimoniae, D. C. 

On Agrimonia Eupatoriumf Linn. 

This plant is frequently found attacked with a Urodo in these re- 
gions ; but I have never seen a teleutosporic stage. The Uredo pus- 
tules are hypophyllous, very numerous, and minute. The spores are 
orange yellow, oval, warty or spiny, and measure 22—17 x 14 — 13/a, 
when just wotted. 

This is uo doubt the widely distributed Uredo Agrimoniae, 


EXPLANATION OF PLATES. 

Plato IV. 

1 . Toleiifcosporo of Phr. octolocxdare^ x 220. 

2. Telentospore and uredosporc of Phr, nepalense, former x 220, and 

latter x 350. 



2j3^) W. L. Sclater — Ni>te8 on the Snahes in the Indian Museum, [Ko. 3, 

8. Telo^fco- and nro^osporea of Phr. x 820 and x 850, 

4. Teleufco^poro of XeTWi^chtia Clarhianin»y x 360. 

6. Aecidiospore of the same x 350. 

6. Peridial colla of Aecidiwm orhiculare, x 350. 

7. Peridial cells and aecidiospores of Aec, Cunninghamianum, a x 350, 

h X 220. 

8. Peridial cells of /a t^escen^, x 350 

9. Tolouto- and nredosporos of Pucc. Ellisiit x 350. 

*10. Toleufcospore of Pucc, Wattiana, x 350, 

Plate V. 

11. Telouto- and aecidiospores and promycolium of Fhr, qmnquclocuiare^ 

X 350. 

12. Teleatospores of Pucc. exceUa, x 350. 

13. Tcloatosporcs of Pucc, occulta, x 350. 

*14. Telontospores of Pucc, Melntirianus, x 360. 

15. Urodospores and poraphyses of Melampsora ciliata, x 360, 

16. Teleatospores of Pucc. crassa, x 350. 

17. Teleatospores of Pucc. caudata, x 350. 

18. Teleatospores of Pucc. Caatc^nei, x 330. 

19. Telouto- and uredospores of Vromyces Vignae, x 350. 


X. — Notes on the Collection of Snakes in the Indian Museum with descrip- 
tions of several new species, — By W. L. Sclater, M. A,, Deputy 
Superintendent of the Indian Museum. 

[Eeceived let August, 1891 ; read 5th August, 1891.] 

(With Plate VI.) 

The following notes were drawn up while critically examining and 
rearranging the collection of Snakes in the Indian Museum ; the collec- 
tion is a fairly largo one though there are many Indian species still 
unrepresented, and I should be very glad if any one would assist me 
to fill up tlio gaps especially in the Southern Indian and Ceylonese 
forms in which the Museum is specially deficient. 

The number of Snakes described by Mr. Boulengor in his work on 
the Reptiles of the Indian Empire and Ceylon amounts in all to 264, of this 
number the Indian Museum possesses examples of 196, so that no less 
than 68 are still wanting to complete the Indian Museum Collection ; of 
the 68 deficiencies, however, 22 at least of the species have only been got 
once and are represented in the British Museum or elsewhere usually by 
a single specimen. 

* For descriptions of these, see J. A. S. B., Vol. LIX, Pfc. II, No. 2, 1890. 
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To the 264 snakes given in Mr. Boalengor^s work 1 have now eleven 
to add, of which five are new, and deseribed here for the first time and 
six are exotic species now recorded from the Indian Empire for the first 
time, so that the total number of Indian Snakes is now raised to 275. 

The Indian Museum possesses a fair number of types, but unfor- 
tunately several which I believe should bo here are no longer to be found 
in the collection, such is the case with Typhlops andamanensis^ Stoliczka, 
Oalamaria cato7iata, Blyth, and several others. 

The following is a list of the species, twenty-one in number, of which 
the types are still in the Museum. 

Typlilops iheohaldianus^ Stol. 

Trachischium fuscum, ( Bly.) 

„ tmiuiceps, (Bly.) 

Blythia reticulata^ (Bly.) 

Ly codon gammiei^ (BJlanf.) 

Hydrophobus davisoniy (Blanf.) 

Pseudocyclophis bicolor y (Bly.) 

Ablabes scriptus, Theob. 

„ nicobarensisy Stol, 

Zamenis ladaccensisy Anders. 

Zaocya 7iigromarginatuSy (Bly.) 

To these must be added the types of the five new species described 
below. 

Ablabes stoliezhne. Tropidonotus pedlii. 

Simotes woodmasoyii. Tropidonotus nicobaricus. 

Zaoccys tenass&t'imertsis. 

There are also in the Indian Museum the typos of the following 
species found on die borders of the Indian Empire but not yet recorded 
from within its limits. 

Typlilops persicusy Blanf. Pseudocyclophis persicus, (Anders.) 

Culamaria stalknechtiy Stol. Bipsas rhinopomay Blanf. 

The total number of types therefore in the Indian Museum is thirty. 

It is only duo to Mr. Boulonger to add that it is entirely owing to 
his useful and excellent manual on Indian Reptiles in the Indian Fauna 
series that I have been able to work out and rearrange the Snakes in the 
Indian Museum, so much has been done since Gunther’s Reptiles of 
British India appeared and that scattered over so many various separate 
vferks and periodicals. 

The Snakes in the Museum are now arranged in accordance with 


Coluber prasinusy Bly. 
Pseudoxenodon macropSy (Bly.) 
Tropidimotus plat y ceps y Bly. 

„ nigrocinctnsy Bly. 

Dipsas multifasciatusy Bly. 
Hypsirhina blanfm^diy Boul.* 
Disfira tnherculatay ( Anders.) 
Amblycephalus modestusy (Theob.) 

„ maciilarmsy (Bly) 

Trimeresurm ca^itorisy Bly. 


* Originally described by Blanf ord as U. maculosuy name changed by Boiilongcr. 
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Mr* Bonlenger’s work, and a complete list of them will shortly be pub- 
lished, in the meantime the following notes may be found useful. 

Ttphlops diardi, Schleg., Boulenger, p. 238. 

Typhlops bothriorhynchUs, Giinth., Boulenger, p. 239. 

I have found it difficult to separate these two species, in fact 
the only distinction pointed out by Boulenger is the presence of the 
pits below the nostrils, these I have found vary considerably in depth 
and conspicuousness ; all the specimens of T* bothriorhynchus in the Indian 
Museum were procured in Assam where T. diardi also seems to be 
most abundant ; it would therefore scorn possible that this pit might be 
a sexual or seasonal mark, and that these two species are really one and 
the same. 

Typhlops theobaldianus, Stol., Boulenger, p. 240. 

Of this species, which seems to be unrepresented in the British 
Museum Collection, the Indian Museum possesses two examples, one tho 
type, the history of which is unknown, and a second procured by Capt. 
J. Butler at Samagooting in the Naga hills. 

Typhlops acutus, (Dum. et Bibr.), Boulenger, p. 241. 

This species is not confined to Southern India, it extends to Bengal, 
and the Indian Museum contains specimens from Sipri in Gwalior, 
Chybassa in Chota Nagpur, Calcutta and Krishnaghur. 

Python molubus, (Linn.), Boulenger, p. 246. 

Boulenger does not mention whether tho present species extends to 
China, Gunther also expresses a doubt on tho subject, the matter may now 
be settled as the Indian Museum possesses an undoubted specimen of P. 
onolurus procured by Surgeon-Major Hungerford at Haiphong (Hiao- 
fung ?) near Shanghai. 

SiLYBURA NIGRA, Bcddomo, Boulenger, p. 263. 

Silybura wood-masoniy Theobald (Cat. Rept. Brit. Ind., p. 135) Jhe 
type of which is in the Indian Museum, seem rather referable to Silybura 
nigra than to 8, pulneyensis. 

Silybura brevis, Giinth., Boulenger, p. 268. 

This species extends northwards to the Ganjam hills, whence the 
Museum possesses a specimen presented by Col. R. H. Beddomc. 
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Calamaria catenata, Blyth, Bouleager, p. 282. 

The type of this species is no longer in the Museum, it had ap- 
parently disappeared before the collections of the Asiatic Society were 
transferred to the Indian Museum, as is mentioned by Theobald in his 
Catalogue of Reptiles in the Asiatic Society's Museum so that unless the 
species is rediscovered in Assam, nothing further can be known about 
it beyond what is contained in Blyth's rather meagre description. 

Calamaria sumatrana, Edoling, Natuur. Tijdsch. Ned. Indie xxxi, p. 379, 
(1870). 

A specimen of this apparently rather rare snake from Singapore 
presented to the Museum by Mr. Davison, was kindly identified for me 
by Mr. Boulenger ; it has hitherto been known from Sumatra only. 

Traciiischium gubnthkri, Boulenger, p. 285. 

There are three snakes in the Indian Museum which seem refemble 
to this species, one from Katmandu in Nepal and two labeled ‘‘ Allaha- 
bad J. Cockbiirn,” the latter probably came from Naini Tal as there 
are other Himalayan snakes in the collection presented by Mr. Oockburn 
labelled Allahabad ; it is probable therefore that this is the more western 
representive of Trachischium fttscum from wliich it differs merely in 
colouration and the number of ventral shields. 

Traciiischtum uuhriventer, (Jerdon), Boulenger, p. 286. 

The type of this species docs not seem to be in the British Museum 
as the species is “ unknown to Mr. Boulenger,’* neither have I been able 
to find it among the specimens in the Indian Museum, unless there- 
fore the species is rediscovered, nothing further can be known about ic. 

LYCOnON STRiATUS, (Shaw), Boulenger, p. 292. 

Lycodon TKAVANCOBicus, (Bedd.), Boulenger, p. 293. 

There are no specimens of L. striatus in the Museum from Southern 
India, the localities from which there are specimens are the hills below 
Simla, Jemper in Sind, Lahore, Agra, Ajraere, Rajputaiia, and the Ganjam 
district ; the species is recorded from the Anamalai hills by Gunther, 
but this was before Lycodon travancoHcus which resembles Lycodon stria* 
tu8 very strongly had been discriminated ; of this species (S. travancoricus), 
the Museum possesses examples from the Nilgiri hills, the South 
Arcot district and Tinnevelly hills, it therefore appears probable that 
it entirely replaces S. striatus in the southern part of the Indian 
Peninsula. 
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.Lycodon fascutus, (Anders.), Bonlenger, p. 295. 

The Indian Musoam possesses two speoimens of this rather rare 
species, one from Shillong in the Khasia hills collected by the late Major 
Cock, and one from Tezpur obtained by Ool. Qtjd win- Austen ; the 
species has been hitherto recorded only from the Kakhyen hills and 
Western Yunnan. 

PoLYOnoNTOPHis BiSTHiOATUS, (Giinth.), Boulenger, p. 304. 

The geographical area of this species can bo oxtonded to the Nico- 
bars whence there is an example procured by Mr. de Roepstorff, 

AbLABES STOLIOZKAE, Sp. IlOV. PL VI, fig. 1. 

Rostral sliield broader than deep, the part visible from above about 
two-thirds the length of the internasals ; internasals shorter than the 
prefroiitals and somewhat triangular, frontal hardly as long as its dis- 
tance from the end of the snout, and a good deal sliortor than the parie- 
tals ; nostrils rounded, about the middle of the length of an undivided 
shield which is quite three times as large as the loreal ; this latter is 
very small and squarish ; one preocular not reaching the upper part of 
the head, two postocular both in contact with the parietals ; eyo of mo- 
derate size, about half the length of the snout; temporals 1 + 2 ; upper 
labials eight, fourth and fifth entering the eye ; four lower labials in 
contact with the anterior chin shields which are about as long as the 
posterior. Scales smooth, in fifteen rows. Vontrals 153-4, siiboaiidals 
116-9. Anal divided. Colour light olive-brown above, lighter olive 
yellow below, the two colours separated in front by a conspicuous broad 
longitudinal black streak, extendi tig from just in front of the eyo back 
along the neck for an inch or so. 

There arts two specimens of this species in the MnscMim. One pro- 
cured at Samagooting in the Naga hills of Assam by Capt. J Butler, 
the other to which no locality is attached but which was received from 
Dr. P, Stoliezka of the Geological Survey. 

This species differs from all the Iiwlian species of Ahlabes described 
by Boulenger, except Ahlabes caJamarla, in luiving a singlo nasal shield ; 
in all the other species of the genus the nasal shield is divided or semi- 
divided. 

From A. oalamaria to which it is most nearly allied, it differs in 
having a loreal distinct from the nasal shield, in having both po.stoculars in 
contact with the parietal and in the much larger number of subcaudals, 
116-9 against 64-76 in A, calamaria. 
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Ablabes DOBtAB, (Bonl.)* Bonlenger, p. 806 . 

The Indian Museum is indebted to Mr. B. D. Oldham of the Geolo- 
gical Survey for a specimen of this rather rare snake which he pro- 
oored in Munipur. 

Ablabes collabis, (M4n£tries), Blanford, Persia, p. 405. 

Two snakes collected by Dr. Anderson in Palestine near Lake Gali- 
lee seem referable to this species ; they agree very well with the descrip- 
tion given by Blanford (2. c.) of a Persian specimen in the Genoa Mu- 
seum except that in the Palestine specimens, the posterior chin shields 
are slightly smaller than the anterior ones, whereas in the Persian speci- 
men the chin shields are said to be equal in size ; the allied species 
Ablabes modestus has been recorded from Palestine, but not so far as 1 am 
aware the present one. 

SiMOTBS CTCLURUS, (Cantor), Boulenger, p. 311. 

The type specimens of Simotes obscurus and Simotes crassus are 
undoubtedly both faded specimens of this species, as was surmised by 
Boulenger (2. c.) ; with regard to some of the specimens in the Museum, it 
is very difficult to say, whether they should bo I'eferrod to this species or 
S. alhocinctuSf since the number of anterior temporals and labials entering 
the eye seem to vary somewhat, so that some of the examples are coloured 
like one species, but scaled like the other, possibly this may bo due to 
hybridism. 

Judging from the specimens of those two snakes in the Indian 
Museum, it would appear that 8. cyclurus was an inhabitant of higher 
lands than 8. albocinctus. 

Simotes puepueascbns, (Schleg.), Boulenger, P. Z. S. 1890, p. 34. 

This species with which according to Boulenger (2. c.) Simotes tri- 
notatuSf Dum. et Bibr., 8. lahuanensis^ Qiinth., 8, catenifer^ Stol. and 
S. dennysiy Blanf., are conspecific, may now bo included among the snakes 
of the Indian Empire, since a specimen was procured by Dr. Anderson 
from Tavoy in Tenasserim and is now in the Museum. 

Simotes wood-masoni, sp. nov. (Plate VI, fig. 2.) 

Nasal divided ; portion of the rostral seen from above a little shorter 
than its distance from the frontal ; suture between the internasals shorter 
than that between the prefrontala ; frontal longer than its distance from 
the end of the snout, as long as the parietals ; loreal smnll, longer than 
deep ; one preooular, one subocular separating the third labial from the 
31 
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eye margin, two postoculars ; temporals 1 + 2 ; six upper labials, the 
fourth alone entering the eye, the fifth the largest; four lower labials in 
contact with the anterior chin shields ; posterior chin shields small, 
less than half the size of the anterior. Scales in 17 rows. Ventrals 
strongly augulate, 180-6. Anal undivided. Subcaudals 57. 

Colour ; adult, above brick reddish with traces of a dorsal and three 
lateral narrow lighter longitudinal lines ; below dusky reddish with 
a light longitudinal line on cither side at the angle of the ventrals ; 
head with a dark median longitudinal mark extending back from the 
anterior end of the frontal to the nape where it bifurcates into the ground 
colour of the back, an oblique dark streak across the anterior nasal and 
the throe anterior labials ; a second oblique streak from the 4th and 6th 
labials through the eye above which it bifurcates and meets its fellow 
from the opposite side, a third oblique streak across the parietals and 
the sides of the neck. In the young the markings are much more con- 
spicuous, the lighter colour being yellow and contrasting strongly with 
the darker brown of the markings. 

This species is most nearly allied to Simotes violaceus and 8, octoH- 
neatus ; from the former species it differs in the reduced number of its 
labials, of which only the fourth enters the eye, and also in colouration. 

Prom S. octolineatus it differs in having a subocular which excludes 
the third labial from the eye and in possessing only a single anterior 
temporal; in colouration, however, especially of tho young, the two 
species much resemble one another. 

There are two examples of this species in tho Indian Museum, from 
which this description was drawn up, one from tho Andamans collected 
and presented by Mr. Wood-Mason, and one from the Nice bars where it 
was procured by the late Mr. P. A. de Roepstorff. 

Simotes TUEonALui, Qunth., Boulenger, p. 318. 

The Indian Museum contains four examples of this rather uncom- 
mon species, from Mandalay (Anderson), from Meiktalla (Collett), and 
from Mergiii. 

Simotes peaniceps, Boulenger, p. 316. 

An example of this snake was procured by Dr. Anderson daring one 
of his two expeditions to Xunnan aud Upper Burma, which had ap- 
parently never been named or described ; unfortunately the specimen 
is without locality, though it no doubt comes from Upper Burma; 
the species has hitherto been known from a single specimen only^ 
procured by Pea at Minhia in Burma. * ’ 
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Olioodon dorsalis, (Gray), Boulenger, p. 318. 

The range of this species may be extended from the Khasia hills 
south to the Naga and Chittagong hills whence the Indian Maseum 
possesses examples procured by Capt. J. Butler and Mr. Bruce respec- 
tively. 

Oligodon sublinbatus, Dum. & Bibr., Boulonger, p. 320, 

Two examples of this species indistinguishable from the typical 
Ceylon specimens were got by Mr. de RoepstorfE in the Nicobars and are 
now in the Museum. 

Olioodon subgriseds, Dum. & Bibr., Boulonger, p. €321. 

This typically Indian species has spread over the natural boundaries 
of India as far as Killa Abdulla near the Khojak Pass in British Balu- 
chistan whence the Maseum possesses a specimen presented by Mr. J. 
A. Murray. 

Oligodon melanocepiialus, (Giinth.), Boulcnger, p. 317. 

Gunther (P. Z. S. 1864, p. 491) and Jan. (Icon. Ophid. livr. 
xiii, pi. iii, fig. 4, Oct. 1865), seem to have described and figured the 
same snake independently under the same specific name, the former 
making a new germs for its reception, the latter including it in the genus 
Homolosoma. 

The examination of a specimen brought by Dr. Anderson from 
Sebastiyeh (Samaria) in Palestine confirms Boiilenger in placing the 
species in the genus Oligodon. 

Rhagerehis troducta, (Gerv.), Potors Monatsb. Akacl. Berlin, 1862, p. 275; 
Murray, Ann. Mag. N. H. (5) xiv, p. 104. 

This rather curious snake was described by Peters {1. c.) from Se- 
naar in N. E. Africa, and has since boon recorded by Murray from Tan- 
jistan and Bushire in Persia; one of the Tanjistan specimens is now in 
the Indian Museum and agrees with Peters’ description in every respect. 

Zamenis KOiiROS, (Schleg.), Boulonger, p. 324, 

There is an undoubted example of this species in the Indian Museum 
said to have been procured by Dr. E. F. Keleart in Ceylon ; Anderson 
quoting from Ferguson’s “Reptile Fauna of Ceylon ” states that this 
species is not found in Ceylon ; it is possible therefore that the specimen 
ill question may be wrongly labelled though there does not seomi to bo 
any particular reason for this being the case. 
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Zamgnis VENTBiMAOULATUSy (Gray)» Boulenger, p. 325. ^ 

Zamenis ladacoensis, Anderson, Boulenger, p. 826. 

There are no speeimena of Z. venirimaculatus in the Indian Mnaenm 
from Persia or anywhere outside the Indian Empire. The Museum 
possesses examples from the following localities. Below Simla, Sabathu, 
Rajanpur in the Punjab, Jeypore Bjpt., and Karachi. Of Z. ladaccenstB 
the Indian Museum possesses specimens from Shiraz (including the type 
of Qonyosoma dorsalis^ Anders) Bushire, Karmau and Began in Persia ; 
Askan, Zamran, Hung, and Quetta in Baluchistan ; Gilgit and Ladak. 

If this really represents the true distribution of the two species 
their geographical areas are quite separate and the two species may be 
considered quite distinct. 

Zamenis diadema, (Schlog.), Boulenger, p. 328. 

The distributional area of this snake may be extended eastwards as 
far as Allahabad perhaps as far as Purneah, as there is a specimen pro- 
bably from the latter place in the Indian Museum. 

Zaoccys tenassbrimbnsis, sp. nov. (Plate VI, fig. 3.) 

Bostral as broad as deep, just visible from above ; suture between the 
internasals two-thirds of that between the pre-frontals, frontal longer 
than its distance to the end of the snout, shorter than the parietals ; three 
loreals, one larger anterior, and two smaller posterior ; one long and nar- 
row preocular reaching the top of the head but not touching the frontal ; 
one Bubocular below it wedged in between the fourth and fifth labials ; 
two postoculars ; a single pair of long temporals on either side, the pos- 
terior temporals not larger than the ordinary scales ; upper labials 7 to 8 
in number, one very large labial alone entering the eye ; in the specimen 
described this is on one side the fourth, on the other the fifth; five lower 
labials in contact with the anterior chin shields which are equal to the 
posterior ; scales in sixteen rows all smooth, the two median dorsal rows 
and the two outer rows adjoining the ventrals on either side are more or 
less broad and quadrangular, whereas the five intermediate rows on either 
side are narrow and oblique. Ventrals not angulate, 201 ; Subcaudals 
123 ; anal divided. 

Colour, black above to greenish olive on the head, anteriorly traces 
of a white vertebral line, in the middle part of the body a series of ill 
defined white transverse bands bordered with black posteriorly, on the 
hinder part of the body, the bands are gradually transformed into seven 
longitudinal series of white spots separated by a black network, of the 
series of spots the outer series on either side are on the ventrals ; below 
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jl^llowish the oater edges of the veutrals dusky, tail with a median dusky 
sti'eak. 

This snake is quite different from the only other Indian species of 
the genus, Z. nigromarginatus ; in fact it belongs to the other section of 
the genus characterized by Gunther by the possession of three loreais 
andf'hamed by him Zapyrve. 

It seems io most resemble Zaoccys fuscus from Borneo, but differs 
from this snake iu colouration and also in the number and position of 
upper labials* 

Coluber Helena, Baud., Boulenger, p. 331. 

The range of this snake extends somewhat beyond the limits impos- 
ed by Boulenger ; the Indian Museum possesses examples from the Pur- 
neah district and Mutlah in Bengal and from Samagootiug in Assam. 

Coluber reticularis, Cantor, Boulenger, p. 832. 

The range of this species too may bo extended from Sikkim and 
Assam southwards to Arakan and Pegu whence the Museum possesses 
specimens. 

Coluber taeniurus, (Cope), Boulenger, p. 333. 

Coluber nuthalli^ Theobald (Cat. Bept. As. Soo. Mus., p. 51) the type 
of which is in the Indian Museum, is obviously a young specimen of (7. 
taeniurus and is not identical with Coluber Helena as suggested by Boa* 
longer. 

Coluber radiatus, Schleg., Boulenger, p. 333. 

The Indian Museum possesses examples of this snake from Backer- 
gunge in Lower Bengal (B. Taylor) and from Hong Kong, from neither 
of which localities is this species recorded by Boulenger. 

Coluber prasinus, Bly., Boulenger, p. 334. 

Coluber oxycephalus, Boio, Boulenger, p. 336. 

There are in the Museum examples of both those snakes from Dar- 
jeeling (Qammie) whence they are not recorded by Boulenger. 

Tropidonotus chrtsargus, Schleg., Boulenger, p. 345. 

Tropidonotus nigrocinctus, Bly., Boulenger, p. 346. 

The distinction given by Boulenger in his key between these two 
species I find to be by no means a constant one ; several of the specimens 
of Trop. nigrocinctus in the Museum possess two anterior temporals ; the 
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colouration, however, of the two species is very distinct, the three obliqill! 
black streaks, below the eye, behind the eye and on the neck at once dis- 
tiugnishing Tropidonotus nigrocinctus from its ally. 

Tropidonottjs himalayanus, Giinth., Boulenger, p. 347, ^ 

This species is much more distinct from T. suhminiatus than would 
be gathered from a perusal of Boulcnger’s description ; T. himalayanus is 
much darker and veiy nearly always retains traces of the dorso-lateral 
series of white and black spots which are always found in the young, 
whereas in T. suhminiatus the ground colour above is much lighter, almost 
blue, and very seldom retains any traces of the spots ; in T, himalayanus 
the labials are all light coloured, edged with black and the oblique dark 
sti’eak, under the eye so conspicuous a feature in T. suhminiatus is alto- 
gether absent ; the ventral surface in T. himalayanus is very dark, in 
some specimens almost black, whereas in T. suhminiatus it is never 
dusky. 

In none of the large number of specimens of T. suhminiatus which 
I have examined, is there any tmee of the keels on the outer row of scales, 
in T. hiinalayanusy however, the outer row of scales is as often keeled as 
not, and sometimes almost as strongly as in T. cJirysargus and T. nigro- 
cinctus. 

The Indian Museum possesses examples of T. suhminiatus from 
Sikhira, the Garo, Khasia and Naga hills, Munipur, Yunnan, Burma 
and from throughout Tenasscrim ; of T. himalayanus from Darjeeling 
(3000 to 4000 feet), the hills of Assam and Moulmein in Burma. 

Tropidonotus plumbicolor, Cantor, Boulenger, p. 351. 

As is so often the case with Southern Indian forms, this species ex- 
tends its range northwards to Mt. Aboo in Rajpootana ; the Indian 
Museum also possesses examples from Nowgong and the Upper Godavery 
district in the Central Provinces, from the Nilgiri, Anamalai and Tiuue- 
velly hills in S. India and from Galle in Ceylon. 

Tropidonotus angusticeps, Blyth, J, A. S. B. xxiii, p. 295 ; Boulenger, 

p. 352. 

Three bottles containing four snakes were found amongst the 
collection of the Indian Museum labelled Trojpidonotus angusticeps, of these 
snakes one was obviously T. piscatcyr and does not seem to have been one 
of Bly th’s original specimens ; of the others, two with no history attached 
are without doubt examples of Tropidonotus hydrus, and the fourth, which 
was said to be the actual type of T. angusticeps collected by Capt. Abbott 
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in BamH Island on the Arakan coast is a very faded specimen of Pseu- 
doxenodon macrops. 

The description of T. angusHceps seems to refer to both the lat- 
ter species, T. hydrtis and to Pseudoxenodon macrops. 

Tbopioonotus pealii, sp. nov. (Plate VI, fig. 4.) 

Eye moderate, its diameter hardly equal to its distance from the 
nostril ; rosti*al just visible from above ; internasals broadly truncated 
anteriorly, suture between them shorter than that between the profron- 
tals ; frontal longer than its distance to the end of the snout, shorter than 
the pariotals ; loreal nearly square ; 1-2 preoculars ; 2-3 postoculars ; 
temporals 2 + 2 ; upper labials nine, fourth and fifth entering the eye ; 
five pairs of lower labials in contact with the anterior chin shields, which 
are shorter than the posterior. Scales in 19 rows, strongly keeled, mttor 
row also keeled but not so strongly as the rest ; veutrals 142-144, sub- 
caudals 75-77, anal entire. 

Colour in spirit dark brown above, with a narrow light longitudinal 
line on either side, edged rather darker reaching the length of the body, 
below on either side occupying the lateral scales bordering the ventrals 
another light and much broader band two scales wide ; head dark brown 
above, the upper and lower labials and rostral 3 ’ellow, edged and blotched 
with brown, ventrals very dark brown each tipped laterally with light 
yellow, the longitudinal band so formed enlarges anteriorly to form ct 
large white mark under the posterior lower labials ; an indistinct yellov/ 
lino along the middle of the ventral shields rather more conspicuous pos- 
teriorly. 

Total length, 20 in. ; tail 5 in. 

This species is a very well marked one in every way ; it differs from 
all the other Indian species (except T. plumhicolor ?) in having an undi- 
vided anal shield ; apart from this it is perhaps somewhat allied to 3Vo- 
pidonotus parallelus with which it agrees in having a small eye and the 
outer row of scales keeled. 

There are in the Indian Museum two examples of this snake, both 
collected in the Sibsagar district of Assam by Mr. S. E. Peal, who has 
contributed very largely to our collection of snakes and after whom I 
have much pleasure in naming this fine new species. 

Tbopidonotus nicobarbnrts, sp. nov. (Plate VI, fig. 5.) 

Eye large, its diameter exceeding its distance from the nostril ; 
nostril just visible from above ; internasals truncated, suture between them 
and botw’een the prefrontals about equal in length ; frontal longer than 
its distance to the end of the snout, very nearly as long as the pariotals ; 
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loreal squarish ; one large preocular reaching the top of the head, but 
not touching the vertical ; three postoculars ; temporals 14-2, the poa« 
terior pair very much smaller than the anterior and hardly larger than 
the scales around ; upper labials 7 or 8, the third and fourth, or fourth 
and fifth entering the eye ; five pairs of lower labials in contact with the 
anterior chin shields which are much shorter than the posterior ones. 
Scales in 19 rows strongly keeled including the outer row ; ventrals 162 ; 
subcaudals 119 ; anal divided. 

Colour, above bluish olive with a longitudinal dorsal band from the 
nape to the tail about two scales wide bordered on either side by a nar* 
row black line, another indistinct white line laterally on either side, head 
uniform, a black streak behind the eye ; below lighter than above, uni- 
form ; chin, upper labials and snout yellowish without the bluish tinge. 

The only example of this new species is one from Camorta in the 
Nicobars, procured there by Mr. de BoepstorfE. 

1 have referred this snake to Tropidonotust but T am by no means 
certain that it is properly there located ; the only example in the Museum 
is a small and obviously young one, and I cannot make out that there is 
very much difference in the size of the maxillary teeth, and the num* 
ber of subcaudals is very high for this genus ; the only species which 
it seems to resemble at all is Prymniodon chalceuSf Cope (Giiiither, Rep- 
tiles Brit. Ind. p. 274) which is said to have come from Siam ; with the 
description of this species in Gunther, it agrees admirably except in the 
*two important characters of the dentition and the anal shield. 

The maxillary teeth of Prymniodon are said to be very considerably 
larger anteriorly than posteriorly, and the anal shield is entire; in the 
species before mo the maxillary teeth appear to be of equal length 
throughout, and the anal is divided ; it is therefore impossible to identi- 
fy the Nicobar species with Prymniodon and I have thought it best, until 
more specimens are forthcoming to leave it in the genus Tropidonotus. 

Tropidonotus rhodomelas, Boie, Blanford, P. Z. S. 1881, p. 221. 

Tropidonotm mortonij Theobald, (Cat. Kept. As. Sec. Mus. p. 57) is 
referable to this species of which we have examples from Singapore and 
Sinkip Island, Sumatra. 

Tropidonotus trianguligerus, Schleg., Anderson, Journ. Lin. Soc. xxi, 

p. 845. 

This snake was obtained by Dr. Anderson in Mergui and the Mu- 
seum also contains examples from North Tenasserim, the Malay Penin- 
sula and from Sinkip Island, Sumatra ; it is not mentioned by Boulen- 
ger, and must be added to the Indian Fauna. 
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Dipsas multifasciata, Blyth, J. A. S. B. xxix, p. 114, 

This species, the type of which was described by Blyth, from Suba- 
thu near Simla in the North-West Himalayas, was afterwards identified 
by Stoliczka (J, A, S. B. xxxix, p. 199) with D. ceylonensis a species 
which is otherwise apparently confined to Southern India and Ceylon. 

I cannot agree with Stoliczka with regard to this identification, in 
the first place the preocular shield which extends nearly to the vertical 
in the case of I>. ceylonensis^ does not or barely reaches the top of the 
head in multifasciata ; again in none of the specimens of D, ceylonen^ 
sis which I have been able to examine is there the slightest trace of the 
narrowing of the preocular shield below, so that the lower corner of the 
loreal enters the eye, this arrangement is found more or loss markedly 
in all the specimens of D. multifasciata ; finally the colouration of the 
two species is very different, though perhaps difficult to describe. 

The following shows at a glance the difference between the two 
species, the characters being taken from an examination of the specimens 
in the Museum : — 


Dipsas multifasciata* 

Loreal entering the eye below 
the preocular except in two cases 
wliere the lower corner of the lo- 
real is prolonged in that direction, 
but does not quite reach it. 

Preocular barely reaching tho 
top of tho head in some cases. 

Temporals 1 + 2 or 2 + 1. 

Scales in 21 rows. 

Ventrals 231-248. Subcaudals 
96-109. 

Head with a well marked Lateral 
black band from the prefrontals to 
the end of tho parietal s. 

A median black streak on tho 
nape. 

The labials edged with black. 

A well marked streak from the 
eye to the gape. 

Ventrals marked with lateral 
square blotches throughout. 

32 


Dipsas ceylonensis* 

No approach of the loreal to 
the oyo, preocular of equal width 
throughout. 

Proocular reaching tho top of tho 
head and sometimes touching tho 
vertical. 

Temporals 2 + 3. 

Scales in 19 rows. 

Ventrals 221-3. Subcaudals 90. 

All tho upper head shields black 
blotched, no definite longitudinal 
band. 

Three ill-defined longitudinal 
black bands on the nape generally 
joined by a transverse band behind 
and forming a trident. 

Labials not edged with black. 

Streak from eye to gape ill- 
defined and interrupted. 

Ventrals irregularly and veiy 
lightly spotted. 
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Of Dipsos ceylonensis^ the Indian Museum possesses examples from 
the Anamalai hills only ; of D. nultifasciata besides the type from Suba- 
thu near Simla examples from Mussooree, Naini Tal and Darjeeling. 

Dipsas oyanea, (Dum. & Bibr.), Bouleiiger, p. 361. 

This species oocurs in Tenasserim ; there is an example in the In- 
dian Museum from Tavoy. 

Dipsas cynouon, Cuv., Gunther Reptiles Brit. Ind., p. 368. 

This species must be added to the fauna of the Indian Dmpire ; there 
are in the Indian Museum undoubted examples from the Garo hills 
(Oapt. Williamson), Samagooting (Capt. Butler) and Cachar (Museum 
Collector) in Assam ; and from Thyotmyo (W. T. Blanford) the Burma- 
Siam hills (Museum Collector), and Mergui (W, Theobald) in Burma ; 
this species is recorded from two of the above localities by Theobald in 
his Catalogue of the Snakes of the Asiatic Society, and it seems curious 
that this should have been overlooked by Boulenger. 

Dbyophis pronticinctus, Giinth., Boulenger, p. 368. 

There is a snake in the Indian Museum from Sibsagar in Assam 
presented by Mr. S. E. Peal which I am unable to identify with any 
other species ; if this is tlio case it cannot be that tliis snake is confined 
to the neighbourhood of brackish water as is suggested by Stoliezka. 

Dryophis MYCTERizANS, (Daud.), Boulenger, p. 370. 

This snake like many other Southern Indian species extends north- 
westwards as far as Mt. Aboo in Rajputana. 

Dryophis pulvebulentus, (Dum. & Bibr.), Boulenger, p. 371. 

This species is apparently generally distributed throughout Penin- 
sular India, there are six undoubted examples in the Indian Museum 
collected by Mr. V. Ball in Maunbhoom. 

Cerberus rhynchops, (Schneid.), Boulenger, p. 374. 

This species appears to be common on the Andamans and Nicobars. 

Hypsirhina blanfordii, Boulenger, p. 377. 

This species is founded on a single specimen described by Blanford 
as probably from the neighbourhood of Bassein ; this unique specimen 
does not seem to be in the British Museum as Mr. Boulenger distinctly 
says that ho has not been able to examine it j there is^ however, an ex- 
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ample of this speoies iu the Museum with no recorded history, which 
had been identified by Dr, Anderson as Gei-arda bieolor, and it is possible 
that this is the missing type which has lost its label. 

Htpsirhina siBBOLDii, (Schleg.), Boulenger, p. 377. 

This species occurs in Assam ; the Indian Museum contains a speci- 
men from Samagooting in the Naga hills. 

Fobdonu leucobalia, (Schleg.), Boulenger, p. 378. 

This species occurs iu the Sunderbunds, there is an example thence 
in the Museum, presented by the liov. H. J. Harrison. 

Callophis nigrescens, Giinth., Boulenger, p. 384. 

This species vanes considerably in colour, of the specimens in the 
Indian Museum, there is one referable to the spotted variety (var. A. of 
Boulenger) from the Wynaad ; three of the variety with three longitu- 
dinal whito-edged bands (var. B. of Boulenger) from Malabar, the 
Anamalai and the Shevaroy hills ; and finally two of the variety with five 
longitudinal bands from Malabar and Ganjam. 

Megabrophis plaviceps, Reinh., Giinthor Ropt. Brit. Ind. p. 346. 

This species, which is not mentioned by Boulenger, should be in- 
cluded among the Snakes of the Indian Empire ; there is an example of 
it in the Museum from Moi’gui in Teuasserini, presented by Mr. W. 
Theobald. 

Burgarus caeruleus, (Schueid.), Boulenger, p. 388. 

This snake, which is found all over India proper, appears to be very 
rare on the eastern side of the Bay of Bengal, in fact the Indian Mu- 
seum possesses what I believe to be the only specimen recorded thence, 
one procured by Col. Nuthall from Rangoon, and this might have easily 
reached Burma by ship. Lately, however, the Museum has received a 
pair of “ Kraits ** from Mciktalla in Upper Burma where they wore 
found by General H. Collett which differ in some rosjjects from the ordi- 
nary Indian form of this snake, although hardly perhaps enough to merit 
specifio distinction. 

The following are the points in which this variety differs from the 
typical Indian form. 

The rostral is deeper than broad and extends back to about two- 
thirds or throo-fourths of its distance from the frontal ; the ventral shields 
number 223 and 228 respectively and the subcaudals 49. 
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The colour above is a dark slaty blue, the dorsal scales are alter- 
nately yellow and slate coloured, the yellow extending for about 10 or 
12 scales and reappearing again after a sotnewhat longer interval ; the 
scales on the sides of the yellow dorsal scales also exhibit conspicuous 
pale edgings so that the whole snake has the appearance of about 12 
light coloured bands encircling the body. 

Bunqarus bunqaroides, (Cantor), Boulenger, p. 389. 

An example of this snake from Darjeeling presented by Mr. J. 
Gammie has a well marked lorcal shield present on either side of the 
head. 

Bungarus lividus, Cantor, Boulenger, p. 389. 

The range of this species extends as far as Lower Bengal as is shown 
by an example procured at Saidpur in the Dinajpur district presented 
by Mr. W. de W. Peal. 

The vertical scales of this snake are said by Mr. Boulenger to be 
** but feebly enlarged and not broader than long,” in two, however, out 
of the three examples of this species in the Museum, the vertebral scales 
are certainly broader than long in the posterior part of the body. 

Naia trtpudians, Merr., Boulenger, p. 391. 

There are in the Indian Museum a veiy largo number of Cobras 
from different pai-ts of India, and it seemed worth while to try and make 
out how far the various colour varieties of the Cobra were constant to 
fixed geographical areas. 

The specimens in the Museum are all spirit-preserved ones and not 
very large, and although a great deal more has still to be done before an 
accurate knowledge of the geographical distribution of the varieties can 
be made out, the following seems to roughly indicate the truth. 

а. Hood with the well known spectacle-marking on it ; above and 
below, stone coloured, with the characteristic dark pectoral band across 
the chest. 

In the Indian Museum examples from Banda, N.-W. P., Ganjam 
district, Calcutta, and the Krishnagar district. 

This is ‘‘var. a” of Gunther’s Reptiles and the “ Gukurmh ” of 
Fayrer, and is probably found throughout the peninsula of India. 

б. Hood with a white circular marking, edged with black, behind 
the hood-mai*king is a dark, followed by a light ring encircling the body, 
rest of the body dark, mottled lighter. 

In the Indian Museum examples from Calcutta only where it ap- 
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pears to be the commonest variety, this is the Keautiah ” of Fayrer 
and var. 0** of Giiather who also records it from Assam and Sikhini. 

c. Hood as above with the circular marking ; uniform brown abovOi 
below, anteriorly light coloured, posteriorly darker. 

In the Indian Museum examples from Assansole, Bengal, Calcutta^ 
Sibsagar and Samagooting, Assam, Chittagong and the Andamans. 

This is the variety most commonly met with, I believe, throughout 
Burma, it appears to correspond to var. £ ” of Gunther which he re- 
cords from Siam. 

d. Hood with no marking, light coloured above and below with 
darker pectoral bands. 

The Indian Museum contains examples of this species from the 
Rungpur district in Bengal, from Assam, the Chittagong hills, Mandalay 
and Mergui. 

e. Hood with no marking, blue black above and below except slight 
traces of lighter colour on each side of the throat. 

The Indian Museum contains examples of this well-marked variety 
from the Andamans (?) and Singapore, where it appears to bo very 
abundant. 

It sdems to correspond to part of “ var. e ** of Giinther. 

/. No marking on the hood ; very dark brown, almost black above 
and below. 

The Indian Museum contains examples of this variety from the 
Punjab and Raj^^utana, and this is probably the same as part of Gun- 
ther’s “ var. € ” which came from the Deccan. 

g. No marking on the head, colour a light sandy with bluish tinge ; 
two dark bands on the neck extending all round, behind tlieso two an- 
terior bands a series of chevron-shaped forwardly directed bands, which 
become fainter towards the tail. 

There are examples of this curiously coloured variety in the Indian 
Museum from Khojak in British Baluchistan and from the Punjab. 

This variety was first described by Eichwald as Tomyris oxiana and 
has been shown by Bouleuger and Boettger to bo coiispecific with the 
typical N. tripudians. 

Distira cyanocincta, (Daiid.), Boulengor, p. 410. • 

The types of Hydrophis trachyceps, Theobald, (Cat. Rept. As. Soo. 
Mus. p. 70) and Hyd/i'ophis crassicollis^ (Anderson, J. A. S. B. xl, p. 19) 
may both be referred to this species, the former was got at Mergui, the 
latter in the Hooghly below Calcutta. 

Amblycepualus monticola, (Cantor), Boulonger, p. 415. 

There is a snake iu the Indian Museum from Camorta in the Nice- 
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bars presented bj Mr. F. A. de Boepstorff which seems quite identical 
with undoubted examples of A. monticola from Assam. 

Amblycephalus maoularios, (Blyth ?), Boulenger, p. 416. 
Ambltcephalus OAEINATUS, (Reinw.), Qiiuther, Reptiles Brit. Ind., p. 326. 

A good deal of confusion in the synonymy of these snakes has been 
caused by Mr. Theobald, who when examining and cataloguing the 
Asiatic Society’s collection of Snakes identified as the adult and young 
of the same species certain snakes which had been referred by Blyth to 
two difEerent species, i. e., Aplopeliura &oa, Schleg. (Theobald’s adult) 
and Pareas macularius^ Blyth (Theobald’s young), 

I have been quite unablo to find any published description by 
Blyth of the latter species and so I must conclude that Pareas macularim 
is a manuscript name. 

These snakes which were five in number Theobald first of all ( J. 
Linn. Soo. x, p. 64), referred to Pareas macularius, the manuscript 
name given by Blyth to the three smaller specimens only ; afterward 
(Cat. Rept. Mus. As. Soc., p. 63) he gave a now name, Pareas herdmorei^ 
to these same five snakes, and finally (Cat. Rept. Brit. Ind., p. 203) he 
identified them with Pareas margaritophorus^ Jan. 

On examining the five snakes in question, it was at once evident 
that the two larger examples were quite distinct from the three smaller 
ones in colour and disposition of the iiead-shiolds and in fact in every way. 

The larger snakes have internasals nearly as large as the prefi'on- 
tals which latter shields are excluded from the eye, and in every other 
respect resemble A. carinatus ; while the smaller snakes in which the 
prefrontal enters the eye, agree with the description of A. macularius as 
given in Boulenger’s Reptiles. 

Pareas berdmorei is therefore only in part a synonym of Amblyce- 
phalus macularius as described by Boulenger, and also in part a synonym 
of Arnhlyceplahis carinatus. 

There are in the Indian Museum only the three original specimens 
of A. macularius^ which were procured by Major Berdraore at Martaban 
in Burma ; of the other species, A. carinatus, which is an addition to the 
Fauna of the Indian Empire, besides the two specimens procured by Major 
Berdmore in Tenasserim, there are two from Tavoy (Museum Collector), 
one from the Burma-Siam hills and one from Mergui (Anderson). 

Trimerestirus gkamineus, (Shaw), Boulenger, p. 429. 

Trimerbsurus porpureomaculatus, (Gray), Boulenger, p. 429. 

Of these two species there is a very large series in the Museum ; and 
ii the insular and Malayan forms bo excluded, the two species are fairly 
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constant in scaling and colour. The points of distinction between 
the two species arc as follows : 

In T. purpureomaculatus tlie head scales are juxtaposed and convex 
or keeled, the temporal scales are strongly keeled, the scales are in 
25-27 rows and the colour is in s])irit a porphyraeeous blue ; in 1\ 
gramineue the head scales are small, smootli, and imbricate, the temporal 
scales are also smooth, the scales are in 19 to 23 rows and the colour is 
a uniform green. 

It is in most cases perfectly easy to distinguish these two snakes, 
but there are in the Indian Museum some specimens which are interme- 
diate in character, whether they are hybrids or not it is difticult to say, 
but as the two snakes inhabit approximately the same geographical area, 
it is quite possible that this may bo the case. 

Among the intermediate forms may be mentioned nine snakes from 
Sibsagar in Assam (register no. 4015-23) which have the juxtaposed 
convex head shields of T, purpureomaculatus ^ but the smooth temporals 
and 21 rows of scales of gramiiieus; again a snake (register no. 
4109) from Moulmein has the convex head shields and keeled temporals 
but only twenty-one rows of scales. 

Of 1\ purpureomaculatus tho Museum contains examples from 
Lower Bengal, and from various localities in Assam and Burma ; and 
of T. gramineus^ examples from Simla, Sikhim, Assam, Burma and 
Hongkong. 

In the Islands of the Bay of Bengal, Preparis Islo, Cocos Isles, the 
Andamans and Nicobars there arc several different coloured varieties of 
Pit vipers which, in my my opinion with one exception only, are better 
referred to 2V. gramineus than to Tr. puypureomaculatus ; besides these 
varieties there is a closely allied form, which is recognised by Boulenger 
as a separate and distinct species ; this is lh\ cantoris of Blyth, of which 
the Museum possesses a fair scries, all from the Nicobars with one 
exception, which is from the Andamans. 

The following is a list with brief descriptions of the various varieties 
above mentioned. 

a. Preparis Island variety. 

Light brown above with darker dorsal and latei*al spots ; ventrals 
light coloured, marbled with brown, scales in 25 rows ; this form has 
the characteristic juxtaposed convex head scales and keeled temporals, 
and 1 have considered it to be an insular variety of T, purpureomaculatus. 

ft. Mottled variety. 

Brown above blotched with blue, below bluish with brown blotches, 
scales in 23-25 rows, head scales as in T. gramineue. In tho Indian 
Museum there are a good number of snakes of this variety from the 
Andaman Islands alone. 
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0 . Brown variety. 

This resembles the last, but there is little or no trace of the blue 
mottling on the ventrals which are almost uniform brown. Two . ex- 
amples from the Andamans in the Indian Museum. 

d. Uniform or banded variety. 

Colour uniform light reddish or dusky or with regular white 
transverse bands ; scales in 21 rows. 

This is the variety described by Stoliczka under the name of T, 
mutabilisj and is found on both the Andamans and Nicobars. 

e. Green above, lighter below, resembling the typical variety found 
in Assam and Burma, scales in 21-25 rows. 

This variety occurs on the Andamans, Cocos and Nicobars. 

All the above varieties with the exception of the first seem to bo 
referable to T, gramineus rather than to T. purpureomaculalus. 

EXPLANATION OF PLATE VI. 

Fig. 1. Ahlabes stoliczhae, sp. nov. x 2. 

2. Simotes woodmasoni, sp. nov. 

3. Zaoceys tenasserimensiHf sp. nov. 

4'. Tropidonotus pealii^ sp. nov. 

5. Tropidonotus nicoharicus, sp. nov. x 2. 


XL — Catalogue of the Diptera of the Oriental region hy Mons. J. M. F. 
Bigot. Part I. Communicated hy the Soperintendent of the 
Indian Museum.* 

[Received Fob. 26fch, 1891. Head March 3rd, 1891.] 

Order DIPTERA. 

Suborder HOMALOCERATI. 

J. Bigot, adhuc ined. 

Division Nematooeratjc. 

J. Bigot, adhuc ined. : Nomatocora, Mcigcn, Sgst. Beschr., i, 1818. 


Family CULIOIDJB. 

J. Bigot, adhuc ined. : Culiciformcs, Meigen Syst. Beschr. i, 1818 : Galicida 3 , 
Latr. Flaw. Natur. 1825 : Macquart, 8. d Buf. Dipt, i, 1834 : CnlicinsB, 
Zetterst., Ins. Laponica : Calicmee Rondani, Prodr, i, 1856 : Calioina, 
Sebinor, Faun. Austr. Fliegen 1864. 


* This Cataiogae was drawn up by M. Bigot at the suggestion of the late Mr. 
Atkinson and was to have formed part of the series of Catalogues of the Insecta 
of the Oriental Region, which have been diseontiuaed since Mr. Atkinson’s death. 
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. Genus Akopheles. 

Moigen, Spat, Seschr, i, 1818, p. 10 : Culex, pt., Linn* 

Annularis, V. der Wulp, Ifotes Lay den Mks., vi, 1884, p. 249. 

Hab. Java. 

barbirostris, id, ibid., p. 248. 

Hab. Java. 

sinensis, Wiodem., JEurop. Zweifl. Ins, JIamm, 1828, i, p. 47. 

Hab. China. 


Genus Megarhinus. 

Rob.-Desvoidy, {alinR Megarhina) Essai sur les Tipul, : Cnlox, pt. 

splendens, (Ciihx) Wiedom., Zool, Magaz, iii, p. 2. 

Hab. Java. 


Genus Culex. 

liinn., Faun. 8uec, 17G1 : Meigon, Illig. Magaz, ii, p, 260, (anot). 

laniger, Wiedem., Ausa, Europ, Zweifl, Ins, Hamnit 1828, p. 5. 

Hab. Java. 

fusoanus, id. ibid., p. 6. 

Hab. India. 

fatigans, id. ibid., p. 10. * 

Hab. India. 

molestus, id. ibid., p. 542. 

Hab. Sumatra. 

sitiens, i*l. ibid., p. 543. 

Hab. Sumatra. 

vagans, id. ibid., p. 645. 

Hab. China. 

amboinensis, (Melius Mogarliiiia) Doloscliall Natuur, Tijdschr. Nederl, Indie, xiv, 
1857, p. 381. 

Hab. Amboina. 

aureostriatus, id. ibid., p. 385. 
liab. Amboina. 

cingulatus id. Naimir. Tijdschr, Nederl. Indie, Batavia, x, 1856, p. 403, 

Hab. Java. 

Bubulifer, id. ibid., xiv, 1857, p. 382. 

Hab. Amboina. 

nero, id. ibid., xiv, 1857, p. 383. 

Hab. Java. 

33 
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setulosuB, id. ibid., ziv, i867i p. 384* 

Hab. Java. 

iuridns, id. ibid., ziy, 1867, p. 384. 

Hab. Java. 

variegatus, id. ibid., xvii, 1858, p. 77. 

Hab. Amboina. 

annulipes. Walker, Joum. Proceed, Linn. Soc, London, i, 1857, p. G. 

Hab. Singapore. 

imprimens, id* ibid., y, 1861, p. 144. 

Hab. Amboina. 

Tdntralis, id. ibid., v, 1861, p. 144. 

Hab. Amboina. 

dives, Sobinor Novara Peise 1868, p. 31. 

Hab. Batavia. 

longipalpis, V. der Wnlp, Tijdechr. Ent, zzii, biz. Izzvii, p. 6, 

Hab. Sumatra. 

orassipos, id. ibid., p. 9. 

Hab. Sumatra. 


Family OHIRONOMYDT. 

J. Bigot, od/iwc incd. : Chironomyilae, Schiner Faitw. Flieg,, ii, 1864, 

p. 574: Cliironomides Westw., Introd. Entom. 1810: Tipul. Ciilicifortn 
Macquart. S, d Buff. Dipt, i, 1834: Chironomidos, Maoqnart, Dipt, 
Exot, 1838, p. 36. 


Genus Cebatopogon. 

Meigon, Illig, Magae. iq 1803, p. 261 : Culex pt. Linn. : Cbironomus pt. 
Fabr, Fallen: Culicidos, Latr. ; Palpomyda, Priouomyda, Ooratopogou 
pt., llossi. 

trichopus, Thomson, Eugenie Resa, 1868, p. 444. 

Hab. China. 

agas, Bond.ani, Ann, Mus, Civ, Oenova, vii, 1875, p. 462. 

Hab. Borneo. 


Genus Chironomus. 

Meigon, Illig, Magaz, ii, 1803, p. 260 j Tlialassomyia, pt, Scbiner : Tipola, 
pt, Linn. 

venustus, Wiedem., Auss, Surop, Zweiff, Ine, Hamm. 1828, i, p. 547, 

Hab. China. 
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▼ioarius, Walkbr, Im, Saunders, Dipt Zondont 1856, p. 423. 
y Hab. India. 

cubiculoxoim, Dolescliall, Natuur, Tijdschr. NederL Indie, Batavia, x, 1856, p. 405. 
Hab. Java. 

piotus, id. ibid., xiv, 1857, p. 386. 

Hab* Java. 

BOOius, Walker, List Dipt. Jfis. Brit. Jfitseu7n London, 1848, pt 1, p. 1(>. 

Hab. India. 

Gonus Tanypus. 

Meigen, Illig, Magaz, ii, 1803, p. 261 1 Tipula pt Linn., Degcor : Chiroucmna 
pt. Fabr. 

pavdalis, Dolesohall, Naturk. Tijdschr. Nedert Indie, Batavia, v, 1856, p, 405. 

Hub. Java. 

melanurus, id. ibid., p. 405. 

Hab. Java. 

cyanomaculatus, id. ibid , p. 406. 

Hab, Java. 

nigrocinotus, id. ibid., p. 406. 

Hab. Java. 

ornatus, id. ibid., xiv, 1857, p. 385. 

Hab. Java. 

crux, Wiedem. Anal. Eniom. 10, id., Ansser Europ. Zweijl. Ins. i, Jlmmn, 1828, 

p. 10. 

Hab. India. 


Genus Maceopkza. 

Meigen, 8yst., Beschr., i, 1818, p. 87 : Wiedom., Macq., Walker, Soliinor, 
liondani, (ct auct.). 

gibbosa, Wiodem., Ausser Europ. Zweifi. Ins. pt, i, Ilamtn. 1828, p. 20. 

Hab. India. 


Family CKCIDOMYHI. 

Bigot, od/tMC ined. 1891 : Tipnlariao Gallicoloe, Gallinuckoii, Moigon, St/st, 
Beschr, 1818, i, p. xxxiv : Cocidomyida, We.stw. Inirod. Eniom. 1840 : 
Cocidomydae, Scldiier, Fmin. Austr, Fliegen, ii, Wioii, 1864, p. xviii. 

Genus Cecidomyia. 

Mcigon, Illig. Magaz. ii, 1803, p. 261, Latr., Wiedom., Macq., Soliiner, 
liondani, V. de Walp, Walker, (etauct.); Tipula, pt Degeer; DnByrieura 
pt Koudani : Oligotrophiis, pt, Latr. 
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deferenda. Walker, Joum. Proceed, Linn, Sog. London, i, 1857, p. 105. 

Hab. Sarawak. 

oryzae, Wood-Mason, Indian Museum Notes, i, p. 103, pi. vi, fig. 6. 

Hab. Bengal. 

Genus Lasioptera. 

Meigen, 8yst, Beschr, i, p. 88, 1818: Cooidomyia pt. Aleigon : Tipulapt* 
Linn., Degeor. 

bryonicGD, Sobiner, Novara Beise 1868, p. 5. 

Hab. Madras. 


Family DIXADI, 
Bigot, adhuc ined, 1891. 


Genus Dixa. 

Meigon, 8yst, Beschr. i, 1818, p. 216. 

guttipennis, Thomson, Eiujenie Besa 1808 p. 4l8. 
Hab. China. 


Family TIPULTDI. 

Tipulidto, Leach, in Sam, Cornp. 1819: Tipnlidoo, Schiner, Faim, Austr, 
Fliegen ii, 1861, p. 495 : Tipnlarioo, Latr. Hut. Nat. Ins, 1802 : Tipulari- 
des, Leach Edinb, Encycl. 1815 : Tipnlidcs, Wcstw. Jntrod, Mod. Class, 
Insects, 1840. 


Genus Ctenophora. 

Meigen, Illig. Magaz, ii, 1803, p. 263 : Wiedem., Macq., Sohirior, Zetfcorsfc., 
Bondani, Ost.-Sacken pfc. : Psolliophora, pt. Ost.-Sacken. Berlin Eat. 
Zeitschr. 1886, xxxi. p. 168 ; Tauyptora, Latr, : Dictouidia ot Xyphura, 
pt. Brullc. : Ceroctena et Xyphura pt. lloiidiiiii. 

xnelanura. Walker, List Dipt, Ins, Brit. Museum London, i, 1848, p. 78, 

Hab. Nox)al. 

xanthomelana, id. ibid., p. 77. 

Hab. India. 

melanura, hi- ibid., p. 78. 

Hab. Nopal. 


Genus Pselliophora. 

Ost-Sackon, Berlin Eniom. Zeitschr 1886, xxx, p. 108 : Ctenophora pt, Meigen 

loeta (Ctenophora) Wiodom., Ausse7\ Europ, Zweijl, Ins, i, p. 40 ; (Tipula id. Fabr^ 
Hab. India. 
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ardensy (Ctenophora), id. ibid., p. 39. 

Hab. Java. 

oompedita, (Cteriophora) id. ibid., p. 39. 

Hab. Java. 

taprobanes, {Ctenophora) Walker List, Dipt. Ins. Brit. Mas. London^ 1848, i, p. 77. 
Hab. Ceylon. 

fumiplena, {Ctenophora) Walker Ins. Saunders. Dipt, i, London, 1856, p. 449. 

Hab. China. 

javanica, {Ctenophora) Dolescliall, Natuurh. TiJdscK Nederl. Indie, Batavia, x, 
J856, p. 40G. 

Hab. Bornoo, Java. 

chrysophUa, {Cteiiophora) Walker Journ. Proceed. Linn. Soc. Land, i, 1857, p. 6, 

Hab. Singapore. 

ourvipes, (Ctenophora) V. dor Wiilp, Notes Leyden Mas. vi, 1884, p, 254. 

Hab. Gorontalo, Java P 

annulosa, (Ctenophora) id. ibid., vii, p. 1. 

Hab. Java. 

rubra, Osfc.-Saokeii, Berlin. Entom. Zeitschr. xxx, 188G, p. 171, 

Hab. Laos. 


Genus Prionota. 

V. do Wnlp, Notes Leyd. Miis. vii, 1885 j). 1. 

nigrioeps, V. dor Wulp, id. ibid., p. 2. 

Hab. Java. 


Genua Oligomer a. 

Dolosclinll, Natnnrlc. Tijdschr. Nederl. Indie, Batavia xiv, 1857, p. .‘187, 
Briocora, pt. Maquart. 

Javensis, Doleschall, ibid, p. 387 : Briocora acroatacta, V. dor Walp. 

Hab. Java. 


Genus Pacjiyriiina. 

Maoquart, S. <X. Bnjf. Dipt, i, 1834, p. 88 : Tipula p(-. : Nophrofcoma, pt. 
Olivier, Encycl. Method. 

bombayensiB, Macquart Dipt. Exot. Paris, 1855, 5/7i Suppl, p. 15. 

Hab. Bombay. 

deleota, Walker, Ins. Saunders. Dipl. Lond. 1856, p. 445, Tipula id. Macej. 

Hab. India. 



256 Mons. J. M. F. Bigot— Oa^aZo^rwe 0 / Oriental Diptora. [No. 3, 

quadrivittata, V. dor Wulp, Notes Leyden Mus, vi, 1886, p. 9. 

Hab. Java. 

triplasia, id. ibid., p. 10. 

Hab. Java. 

fasciata, Macqnart, S, d Bujf. Dipt.y i, F/<m, 1834, p. 90. 

Hab. Java. 

dolesohalli, (Nomen Novum), Tipnla javensis, Doleschall Natuur. Tijdechr. NederU 
Indie, Batavia, x, 1856, p. 406: Ost.-Saokeii, Ann. Mus. Giv. Genova, xvi, 
1881. p. 399 : P. fasciata ? Macq. (Vid. Suppl.). 

Hab. Java. 


Gonus Tipula. 

Linn., Faun. Sueo. 1761, p. 430 (ot ancfc). 

praepotens* Wiodom., Europ. Ztoeijl, Ins, i, Hamm, 1828, p. 40. 

Uab. Java. 

monochroa, id. ibid., p. 41, 

Hab. Java. 

pedata, Wicdem., Dipt. Exot. i, p. 23. 

Hab Java. 

umbrina, Wiedem., Auss. Europ. Zwcijl. Ins. i, Hamm. 1828, p. 49 ; T. congriia, 
Walker. 

Hab. Java. 

javana, id. Dipt. Exot. i, 1821, p. 27. 

Hab. Java. 

castanea, Macq. Dipt, Exot. i, 1838, p. 54. 

Hab. Java. 

venusta. Walker, List Dipt. Ins. British Museum, i, 1848, p. 64. 

Hab. Sylhot. 

fulvipennis, id. ibid., p. 67. 

Hab. Nepal. » 

reposita, id, ibid., p. 67. 

Hab. Nepal. 

melanomera, id. ibid., p. 68. 

Hab. Nepal. 

nova, id. ibid., p. 71. 

Hab. Uoiig-Koug. 

vioarla, id. Ins. Bitunders. Dipt. Loud. 1856, pt. i. p. 445. 

Uab. India. 

javensiii, DoloseUall, Natuur, Tijdschr. Nedcrl, Indie, Batavia, s, 1856, p. 406. 

Hub. Java. 
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longioomis, id. ibid, xvii, 1858, p. 79. 

Hab. Ainboina. 

vilis, Walker, Joarth. Froceed. Linn. 8og. London, i, 1857, p. 108. 

Hab. Borneo. 

fUmifinis, id. ibid., v, 1861, p. 145. 

Hab. Amboina. 

serrata» der Wiilp, Notes Leyden Mm, yii, 1885, p. 5. 

Hab. Soraiian ? 

pilOBula, id. ibid., p. 5. 

Hab. Java. 

leucopyga, id. ibid., p. 6. 

Hab. Java. 

brobdignagia, Wosfcwood, Trans. JSnt, Soe. Lo7id. 1876, p. 604. 

Hab. N. Cliina. 


Genus Conosia. 

V. der Wulp, Tijdschr, Entom. 1880, p. 159 : Limnobia, pt. Wiodom. 

irrorata, V. dor Wulp, loc.. cit. p. IGl : Limnobia id. Wiedom. Aitijse)’ Ew'op, Zmiflt 
Xns, i, Hamm, 1828, p. 574. 

Hab. Java. 

crux, id. ibid., p. 161 : (Limnophila) Dolo.schall, Natuur. Tijdschr, Nederl, Indie, 
Batavia, xiv, 1858, p. 388. 

Hab. Java. 


Genus Limnopuila. 

Macquart, 9. a Bujf. Dipt, i, 1834, 05 : Limnobia pt, Mcigen (ot anchor). 
Limnomyia, Hondani Frodr. 1861, vi, p. 11. 

basilaris, Macquart, Dipt. Emt. i, Paris, 1838, p. 66 : Limnobia id. Wicdem. Ause* 
Europ^iceijl, Ins. i, Hamm. 1828, p. 27. 

Hab. Java. 

bicoloT, id. ibid., p. 66 : Eriocera id. Ost.-Sacken. 

Hab. Bengal. 


Genus Erioceka, 

Macquart, Dipt. Exot. pt. v, Paris. 1838, p. 74, Ptorocosmus pt. Walker : 
Allarithmia, Loew, Bernst. Fawn, 1850, p. 38: Physecrania? pt. Bigot, 
Ann. Soc, Ent. France, (3) vii, 1859, p. 123 ; Arrhonica, pt. Ost.- 
Backon, Froceed, Acad, N. 8ci, Philadelphia 1859, p. 243. 

selene, Ost.-Sacken Amt. Mus. Civ, Genova, xvi, 1881, p. 406. 

Hub. Sunuitra. 
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humberti^ Ost.-Sacken, Berlin, Ent, Zeiischr, xxxi, 1887} p. 221. 

Hab. Ceylon. 

meleasris, id. ibid., p. 222. 

Hab. Ceylon. 

paebyrrhina} id. ibid., p. 222. 

Hab. Ceylon. 

orystalloptera, id. ibid., p. 222. 

Hab. Ceylon. 

albonotata, id. ibid., p. 223 : Limnobia, id. Loeir, Peter's Reise, p. 1. 

Hab. Ceylon. 

acrostaota, V. dor Wulp, Kotes Leyden Mns* vi, 1884 p. 11 : Limnobia, id. Wiedem. 
Dipt. Fxot, p. 1 : Cylindrotoma, id. Macquart, Dipt, Exot., i, p. 168, Suppl. iii, 
p. 7 ! Obgoneara javensis, Dolcsoball. 

Hab. Java. 

albipunctata, der Wulp, Tijdschr. Entom. xxiii, p, 168. 

Hab. Java. 

ferruginosa, id. Notes Leyden Mm. vii, 1885, p. 13. 

Hab. Java. 

lunata, Westwood, Trans. Ent. SoG. London^ 1881, pt. iii, p. 367. 

Hab. Sarawak. 


Genus Pterocosmus. 

Walker, List Dipt. Ins. Brit. Mus. pt. 1, Lo7id. 1848, p. 78 : Eriocera, pt. 
V der Wulp. 

velutinus, Walker, loc. cit. p. 79. 

Hab. Nepal. 

hilpa, id. ibid., p. 79 : Eriocera id., V. der Wulp, Notes Leyden Mus. vii, 1885 

p. 12. 

llab. Hong-koiig. 

lunigerus, Walker, Jown. Proceed. Linn. Soe, London, i, 1857, p. 107. 

Hab. Borneo. 

iniixus, id. ibid., p. 107. 

Hab. Borneo. 

optabilis, id. ibid., p. 107. 

Hab. Borneo. 

combinatuB, id. ibid., p. 107. 

Hab. Borneo. 


dilUtUB, id. ibid., p. 108. 
Hab. Borneo. 
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Genus Limnobia, 

Moigen, 8yst, Besch. 1818, p. 116: Tipula, pt, Linn., Fabr. : Limonia. 
Meigen, Jllig, Magax., 1803 : Dioranomyia, pt. et Limnobia, pt. Ost.- 
Saoken : Limnomyaa, Kondani, Prodr. i, 1866 : Gloobina, pt. Meigen, 
Staegor. 

diana, Maoq., 8. d Buff. Dipt. Paris, 1834, p. 107. 

Hab. Bengal. 

Borbillans, Wiedem., Auss. Enrop. Ziveifi. Ins* Hamm, 1828, p. 551. 

Hab. Sumatra. 

treutepohlii, id. ibid, p. 551. 

Hab. Sumatra. 

apicalis, id- ibid., p. 551. 

Hab. Sumatra. 

bibula, id. ibid., p. 552. 

Hab. China. 

mesopyrrha, id. ibid., p. 26, 

Hab. Java. 

oostaliB, id. ibid., p. 37. 

Hab. India. 

sumatrensis, Macquart, Dipt Exot. Paris, 8nppl., iv, 1850, p. 16. 

Kab. Sumatra. 

aterrima. Walker, Ins. Saunders, Dipt, London, 1856, p. 434. 

Hab. India. 

Bubstitiita, id., lAst Dipt. Ins* Brit, Mus* London, i, 1848, p. 39. 

Hab. China. 

sanguinea, HoleBohall, Natuur* Tydschr. jfederl. Indie, xiv, Batavia, 1857, p. 391. 
Hab. Java. 

impressa. Walker, Joum. Proceed, Linn. 8oc, London, i, 1857, p. 106, 

Hab. Borneo. 

rubesoens, id. ibid., p. 106. 

Hab. Borneo. 

pyrrhochroma, id. ibid., p. 106. 

Hab. Borneo. 

argentooincta, id. ibid., p. 107. 

Hab. Borneo, 

leuootelus, id- ibid., p. 6. 

Hab. Singfipore. 

34 
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plecioides, ibid., p. C. 

Uab. Singapore. 

rittilrons, id. ibid., v, 1861, p. 144. 

Uab. Amboina. 


Genus Cylindrotoma. 

Macqnart, 8, d Buff. Dipt. Pa7’is, 1834, p. 107 : Limnobia, pi. (ancior.) 

albitarsis, Uolosoball, Naturh Tijdschr. Nederl. Indie xiv, Batavia, 1857, p. 391. 
Hab. Java. 


Genus PcserLOSTOLA. 

Loew, Wien. Bntom. Monatfichr., vii, 1863, p. 222. 

pallens, V. der Wnlp, Notes Leyden Mus. rii, 1885, p. 13. 
Hab. Java. 


Genus Tantderus, 

Philippi, Terh. K. K. Z. B. Gesellsch. Wien, 1865, p. 780, 

omatissiinus, Ost.-Sneken, Berlin. Ent. Zeitsehr. xxxi, 1887, p. 228 : Cylindrotoma 
id., Doloschall, Natuur. Tijdschr. Nederl. Indie, xvii, Batavia, 1858, p. 80. 

Hub, Amboina. 


Genus Megistocera. 

Wiedom., Auss. Europ. Zweijl. Ins. i, Namm, 1828, p. 55 : Nomatocera, olim 
Wiedom., Dipt. Emot. i, 1821, p. 29 : Macquart, Schiner, Ost.-Sacken, 
etc, 

fuscana, Wiedem. loc. cit. p, 55 : Nematocera, id., Wiodem., Dipt. Exot. i, 1821. 

Hab. Java. 

verti calls, id, ibid., p. 56. 

Hab. Java 

atra, Dolescball, Nalurh. Tijdschr. Nederl. Indie, xvii, Batavia, 1858, p. 80. 

Hab. Amboina. 


Genus Trichocera. 

Meigen, Illig. Magaz. ii, 1803, p. 262 : Tipula, pt. (anctor.) : Limonia; 
Latr., Macq., Walker, Schiner, Bondani, Ost.-Sacken, etc. 

ocellata. Walker, Ins. Saunders. Dipt London, 1856, p. 433. 

Hab. India. 
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Genus Dtcranomyia. 

Stephens CataL Brit. Ins. 1829. 

saltens, Ost.-Sacken, Berlin. Ent. Zeitschr. xxxi, 1887, p. 1^2 : Limnobia id. 
Dolcsohall, Naturk. Tijdschr. Nederl. Indie, xiv, Batavia, 1857, p. 390. 

Hab. Java. 


Genus Ltbnotes. 

Westwood, Trans. Ent. Soc. London, 1876, p. 505. 

tlLwaitesiana, Westw. loc. cit. p. 605. 

Hab. Ceylon. 


Genus Mongoma. 

Westwood, Trans. Ent. Soo. London, J881, p. 36 1. 

simplex, Ost.-Sacken, Ann. Mm. Civ. Oenovot xvi, 1881, p. 402, 

Hab. Tornate. 

poeoiloptera, id. ibid , p. 403. 

Hab. Sainatra. 

aurantiaca, id. Berlin. Ent. Zeitschr. xxxi, 1887, p. 181 : Limnobia id. Dolosohall, 
Naturk. Tijdschr. Nederl, Indie, Batavia, xvii, 1859, p. 78. 

Hab. Java. 


Genus Teucholadis. 

Osten-Sacken, Proceed. Acad. Nat. Sci. Philadelphia, 1859, p. 222, 
bicolor, Oat.-Sackeii, Ann. Mus. Civ. Qenova, xvi, 1881, p. 404. 

Hab. Sumatra. 

fenestrata, id. Berlin. Ent. Zeitschr. xxxi, 1887, p. 188. 

Hab. Coylon. 

determinata, id. ibid., p. 188. 

Hab. Sula. 


Family MYCETOPHTLTDT. 

J. Bigot, adhuc inci7. 1891 : Mycefcophilideo, Schiner, Faim. Dipt, ii, 

Wien, 1864, p. 416 : Mycetophilides, Westwood, Introd. Modern Class. 
Ins. 1840 : Tipnl. Fungicolas, Latr. : Tipul. Fniigivorso, Moigon. 


Genus MYCETorniLA. 

Meigen, Illig. Mag ax. ii, 1803, p. 263 : Soiara pt. Fnbr. 

bimaculata, Walker, List Dipt. Ins. Brit. Museum, i, London, 1848, p. 100. 
Hab. India. 
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pennipes, Osten-Saoken, Berlin, Entom, Zeitschr, xxxi, 1887, p. 204. 

Hab. Borneo. 

Geims PiiATYrnA. 

Aloigon, Illig, Magax, ii, 1803, p. 264 : Sciophila, pt. Meigen : Soiara, pt. 
Fabr. : Geroplatus, pt. Fabr., Latr. : Asiudalmii, pt. Latr. 

Aenusta, Walker, Ins, Baxmders, Dipt, i, London^ 1856, p. 421. 

Hab. India. 

Genus Glaphyroptera. 

Winnortz, Verhandl, K, K. b. 6. Qesellsch, TTton, xiii, 1863, p. 781 : Leia pt. 

winthemi, Lobmann, V. der Walp, Beisen in Midden Sumatra iv, NaivMrlijhe 
liistoire, Dipteray p. 7. 

Hab. Sumatra. Borneo P 

Genus Sciophila. 

Meigen, St/st, Beschr, i, 1818, p. 245 : Flatyura, pt. Fabr., Meig. : Asindu- 
lam, pt. Latr. 

tropica, Bolesclmll, Naturic. Tijdsohr. Nederl, Indie, xiv, Batavia, 1857, p. 392. 

Ilab. Java, 

Genus Sciara. 

Meigon, Illig. Magaz, ii, 1803, p. 263 : Tipnla, pt. Linn., Fabr. : Ilirtea, 
Fabr. ; Molobrus, Latr. ; riaiiotos, pt. Walker : IManetella, pt. Westwood. 

fomoralis, Doloacliall, Naturk. Tijdschr. Nederl. Indie, xvii, Batavia, 1858, p. 78, 

Hal). Aiuboiiia. 

indicn, Walker, Ins. Saunders, Dipt, i, London, lvS56, p. 418. 

Ilab. India. 

laticornis, id. Journ, Proceed. Linn. Soc. London, i, 1857, p. 105. 

JIab. Borneo. 

BOlita, id. ibid., p, 105. 

Hab. Borneo. 

ruflthorax, V. dor Wnlp, Reisen in Midden Sximatra, iv, Natuurlijke Histoire, Dip- 
tera, p. 7. 

Ilab. Sumatra. 

thomee, 'd- ibid., p. 7. 

Hab. Sumatra. 

sulcata, id. Tijdschr. Enfom, xxx, 1886-87, p. 177. 

Hab. Java. 
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Family EHYPHIDI. 

J. Bigot, adhuo ined, 1891 : Rhyphidco Schiner, Faun, Austr. Flieg, ii, 
Wie7i.f 18G4, p. itxiv. 

Genus Bhyphus. 

Latr. Diction, iv, 1804 : Tipnla pt. Scopoli : Sciara, Rliagio, pt. Fubi\ ; 
Anisopua (olim) Meigou. 

maculipennis. V. der Wulp, Notes Leyden Miis, vii, 1886, p. 14. 

Hab. Java. 


Family BIBIONIDI. 

J. Bigot, adhuc, ined, 1891 : Bibiouida?, Schinor, Fami. Austr, Flieg., 
1864, p. xvi ; Bibioiiidos, Westwood, Inlrod. Mod. Class. Ins. 1840 : 
Tipalariao florales, Latr. : Tip. Mnscioformea et Latipouuos Meig. 

Genus Scathopse. 

Geoffroy, Hist. d. Ins. ii, 1764, p. 545 : Tipula pt. Linn., De Goor, Fubr. ; 
llii'toa pt. Fabr. (Mcig. olim) i Geria, Scopoli : AspiBlcs, llntU. pt. 

pusilla, Doloschall, Naturh. Ttjdschr. Nederl. Indie, x, Batavia, 1859, p. 407. 

Hab. Java. 


Genus Pleoia. 

WiedoTn., Europ. Zvmjl. Ins., i, Hamm. 1828, p. 72 : Crapitnla, pt. 

Girnnicrtli. Bull. Mohqou, 1845 ; PeiitUotria, pt. Meig. Illig. Mngaz, 
ii, 1803, p. 204. 

melanaspis, Ost.-Sacken, Ann. Miis. Civ. Genova, xvi, 18vSl, p. 307 : Pentlietria, id. 
Wiedeni., /lits.'#. Europ. Zweijl. Jn.s. 1828, i, p. 72: Ponth. japonica, id. ibid., 
p. G18. : .Pleoia iguicollis, Walker, List. Dipt. Ins. Brit. Afus. London, 1848, p. 116, 
Hab. Nopal. 

fulvioollis, V. der Wnlp, Ttjdschr. Entom. xxiii, p. 156: Ilirtoa id. Fabr., Syst. 
Anti. p. 63 : Pleoia id., Wiodera., Europ. ZiveiJJ,. Ins. p. 73 : Ponthotbria id. 

Wiedom. Dipt. Exot. i, p. 31 : Plocia id. Macquart, 3. d Buff. Dipt, i, p. 176 : Pleoia 
id. Dolesohall Xatuur. Tijdschr. Nedvrl. Indie, x, Batavia, 1839, p. 407 : Pleoia, id. 
Rondani, Ann,Mu.s. Civ. Genova, vii, p. 4G2 : Pleoia dorsalis. Walker, Joum. Froceed, 
Linn. Soc. London, i, 1857, p. 6. 

Hab. Sninatra and Malay Peninsula. 

tergorata, Rondani, Ann. Mus. Civ. Genova vii, 1875, p. 462. 

Hab. Borneo. 

forcipata, Ost.-Sacken .inn. Mus, Civ. Genova, xvi, 1881, p. 397. 

Uab. Suiiiatm. 
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subvarians. Walker, Journ, Proceed, Linn, Soc. London,, i, 1857, p. 105. 

Hab. Sarawak. 

tristis, V. der Wulp, Notes Leyden Mus, vi, 1884, p. 251. 
llab. Java. 

Genus Bibio. 

Geoffrey, Hist, Ins. ii, 1764, p. 571 : Tipula pt. Do Goer, Linn., Sohin. 
Hirtea, pb. Fabr., Panzer., Meig., (olim), Zetterst., etc. 

bicolor. Walker, List. Dipt, Ins. Brit, Mus. pt. i, London, 1848, p. 121, 
llab. India. 

rubicundus, V. der Wnlp, Notes Leyden Mus. vi, 1884, p. 251. 

Hab. Java. 


Genus Simulium. 

Latreillo, Bnffon. Hist. Nat. Crust, ct Ins. xiv, 1805, p. 294. 

indicum, Beohor Journ. Asiat. Soc* Bengal, liii, 1884, p. 199, pi. xiv. 
Hab. Assam. 


Division BRAOHYCERAT^E. 
J. Bigot, adhuc ined, 1891. 


Sub-division Empoimata. 
J. Bigot, adhuc ined. 1891. 


Family TABANIDI. 

J. Bigot, adhuc ined. 1891 : Tabaiiii, Latr., 1802, Meigen, Macqiiart, 
Zotfccrst., Loow : Tabanidio, Lo.-icli, 1819, Scliincr, 1862 : Tabaiiides, 
Latr. 1829 : Tabaiiina, Tabaninm, Rondani, 1846 : Tabanidse, Wesfc- 
wood, Walker : Tabanidii, J. Bigot (nlim) : Antliraciua, Rafiiiesque : 
Sclorostoma, Dumeril : Tabauica, Biirmeist. : Tabanites, Newman, 

Genus Ohrys-ops. 

Meigen, Illig, Magaz., ii, 1803, p. 267 :.Tabaiias pt. 

ligaius. Walker, List Dipt, Ins, Brit, Museun*., Ldnd .. i, 1848, p. 195. 

Hub. Bengal. 
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terminalis, id- ibid., p. 195. 

Hab. India. 

semioirculus, id. ibid., p. 196. 

Hab. India. 

stimulans, id., Ins* Saunders. Dipt* London^ i, 1856, p. 73. 

Hab. India. 

pelluoidus, Fabr. 8yst, Anti., p. 113. 

Hab. Trauquebar. 

dispar, Fabr., Entom* System* Suppl., p. 567. 

Hab. India. 

fasciatus, Wiodem., Dipt* Eivot.j i, p. 103. 

Hab. Java. 

translucens, Macquart, Dipt. Eivot. pt. i, 1838, p. 158. 

Hab. Java. 

flaviventris, id. ibid., Suppl. 1 1846, p. 44. 

Hab. India. 

pufitarsis, id. ibid., Suppl.j ii, 1847, p. 14. 

Hab. Java. 

flxissimus. Walker, Joum. Proceed. Linn* Soo. LondoUy i, 1857, p. 112. 
Hab. Borneo. 

unizonatus, Rondani, Ann, Mus. Civ. Qenova, vii, 1876, p. 459. 

Hab. Borneo. 

albioinctiis, V. dor Wnlp, Tijdschr. Entom., xi, 1868, p. 103. 

Hab. Salawatti. 

striatus, id., Notes Leyden Jfas., vii, 1885, p. 79. 

Hab. Amoy, China. 

clavicrus, Tiiomson, Eugenie Besaj StocJckolm, 1858-68, p. 452. 

Hab. Malacca. 


Genus Pangonia. 

Latr., Hist* Nat. Crust, et Ins., iii, 1794, p. 437 : Tanyglossa, Meigon 
Klassif* p, 174 ; Tabanua pt. Linn,, Rossi, Fabr. : Bombylius, pt. Olivier, 
Encycl, Method, 

amboinensis, Fabr., Syst, Anti., p. 91. 

Hab. Amboina, Himalayas. 

longirostris. Walker, List Dipt* Ins, BHt. Museum, London, 1854. pt, v, Suppl, 
p. 139. 

Hab. India. 
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taprobanes, id* ibid*, Addenda^ 1854, p, 824. 

Hab. Ceylon. 

rufa, Macqnart, Dipt. Exot, Suppl, pt. iv, Paris, 1850, p. 18. 

Hab. Bombay. 


Genus Silvius. 

Meigon, Syst. BescK ii, 1820, p. 27, Wicdom., Macq. : Tabanus pt. 

dimidiatua, V. der Walp, Tijdschr^ Entom., xi, 1868, p. 102. 

Hub. Sulawatti. 


Genus HiEMATOPOTA. 

Meigon, Illig. Magax. ii, 1803, p. 267 : Tabanus pt. 

cana. Walker, List Dipt, Ins. Brit, Mus, London^ pt. i, 1848, p. 207. 

Hab. Bengal. 

atomaria, id. Jbttm. Proceed, Linn, Soc. London^ i, 1857, p. 112. 

Hab. Borneo. 

irrorata, Macqiiart, Dipt, Eivot, pt. i, 1888, p. 163. 

Hub. Java. 

lunulata, id. ibid., Suppl. ii, Suitesj 1847, p. 15. 

Hab. Java. 

roralis, Fabr. Syst. Anti., p. 107. 

Uab. Tranqnobar, Madras Pr. 

javana, Wiedem. Ausser. Eicrop, Ziveifl, Ins, i, Hamm, 1828, p, 218. 

Hab. Java. 

oingulata, id. ibid., p. 216. 
llab. Java. 

bomeana, Bondani, Ann. Mus, Civ, Genova, vii, 1875, p. 461. 

Hab. Borneo. 

pungens, Dolesohall, Natuur, Tydschr. Eederl, Indie, x, Batavia, 1866, p. 407. 
Hab. Java. 

oilipes, J* Bigot, Nouv. Archives Mus. Paris, (3) ii, 1890, p. 205. 
llab. Laos. 

pacbycera, id. ibid , p. 206. 

Hab. Laos. 

maorocera, id. ibid., p. 207. 

Hab. Laos. 
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* 

Gonus Ruinomtza. 

Wiodomann, Nov, Dipt, Qener,f 1820, p. 8* 

fasoa, Wiedem. ibid. p. 8. 

Hab. Java. 


' Genus Ditylomyia. 

J. Bigot, Rev, et Mag. Zool, Guerin, (2) xi, 1859, p. 305. 

ornata, J* Bigot, ibid. p. 306. 

Uab. Ceylon. 


Genus Tabanus. 

Linn., Faun. Suec. ii, 1761, p. 462, ot auct. : Thorloploctes pt. Zellor, Isis 
Agolanius, pt. liondaui, 1863 : Atylotus, pt. OsU-Sackoii, 1876. 

{kurioinctus, Maoquart, Dipt. Exot, pt. i, FaHs, 1838, p. 130. 

Hab. Indian Arcbipolago. 

pusillus, id. ibid., p. 127. 

Hab. China. 

albUateralis, id. ibid., p. 129. 

Hab. Java. 

coorulescens, id. ibid., p. 128. 

Hab. Java. 

basalis, id. ibid., p. 126. 

Hab. India. 

brunnous, id., S. d Bujf. Dipt, i, Paris, 1834, p. 203. 

Hab. Java. 

sumatrensis, id. ibid , p. 201. 

Uab. Sumatra. 

consanguinous, id.. Dipt, Fjiot, pt, i, 183S, p. 137. 

Hab. Malabar. 

servillei, id. ibid., p. 128. 

Hab. India. 

rubienndua, id. ibid., Suppletn., 1846, p. 33. 

Uab. India. 

dorsolinea, Wiodem., Analect. Entomol, p. 23: T. striatus ? Fabr« 

Hab. India. 

Virgo, id. ibid., p. 22, 

Hab. India. 

orientalis, id. ibid , p. 21. 

Uab. India, 
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rubidus, id., BipU ExoL, i, p. 69. 

Hab. Bengal. 

ardons, id. ibid., p. 78. 

Hab. Java. 

ixumanis, id. Ausser Europ. Zweijl. Ins., i, Hamm, 1828, p. 123. 

Hab. Java. 

bybridus, id, ibid., p. 657. 

Hab. Maoao, Gbina. 

Btriatus, Fabr., Entom. System., iv, p. 371 : T. dorsoliuea ? Wiodom. 

Hub. China; Java. 

ruflventris, id. ibid., p. 96. 

Hab. India. 

javanus, id. Syst, Anti., p. 103. 

Hab. Java. 

tenebrosua, Walker, List Dipt. Ins. Brit. Mus, London, v, Suppl, p. 242. 

Hab. Malabar. 

pyrauata, id., Zoologist, vii, 1849, Append, p. Ixv. 
llab. Java. 

vagus, id. ibid., Append, p. Isviii. 

Hab. Hong- Kong. 

megalops, id. List Dipt. Ins. Brit. Mus. London, v, Suppl. i, 1854, p. 247. 
llab. Java. 

aurotostaoGus, id. ibid., p. 247. 

Hab. ISlianghai. 

orientis, id., List Dipt. Ins. Brit. Mus., pt. i, 1848, p. 152, and v, Suppl. i, 1854 
Addenda, p. 328. 

Hab. Sikkitn and Nopal. 

explicatUB. id., ibid, v, Suppl, i. 1854 Addenda, p. 328. 

Hub. Sikkim. 

univentris, id. ibid., i, 1848, p. 151. 

Hub. Borneo. 

aurillamma, id. ibid., p. 155. 

Hab. Silbet, Assam. 

inscitus, id. ibid., p. 161. 

Hub. Silbot, Assam. 

mentitus, id. ibid., p. 162. 

Hab. China. 


ainicus, id. ibid., p. 163. 
Hub. Hong-Koug. 
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amosnus, id* ibid., p. 163. 

Hab. Hong-Kong. 

intemus, id. ibid., p. 164. 

Hab. Silhot. 

Jucundus, id. ibid., p. 187. 

Hab. Hong-iSoiig. 

albulus, id. Tns, Saunders, Dipt, i, Zondon^ 1866, p. 40. 

Hab. India. 

Pyrrhus, id. ibid., p. 47. 

Hab. India. 

albimedius, id. ibid., p. 48. 

Hab. India. 

tenons, id. ibid., p, 49. 

Hab. India. 

hilBPis, id. ibid., p. 49. 

Hab. India. 

crassus, id. ibid., p. 60. 

Hab. India. 

vaf(UB, id. ibid., p. 50. 

Hab. India, Java. 

rubiginosus, id. ibid., p. 51. 

Hab India. 

umbrosus, id. ibid., p. .63. 

Hab. India. 

hirtus, id. ibid., p. 52. 

Hab. India. 

puella, id. ibid., p. 53. 

Hab. India. 

sanguineus, id. ibid., p. 54. 

Hab. Java. 

obconious, id. ibid., p. 54. 

Hab. India. 

consocius, id. ibid., p. 56. 

Hab. India. 

perlinea, id. ibid., p. 66. 

Hab. India. 

nigropictus, Maoquarfc, Dipt, Evot, Swppl,, v, Paris, 1855, p, 24. 

Hab. India. 

yao, id. ibid., p. 24. 

Hab. North China. 
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olansicella, (Bellardia^ Eondani), id. ibid., p. 25. 

Hab. China. 

confaoiUB, id. ibid., p. 2G. 

Hab. China. 

hoang, id. ibid., p. 27. 
llab. China. 

buboli, Dolosohall, Natimr, Tijdschr, Nederl. Indie, Batavia, x, 1856, p. 407» 

II ab. Java. 

xnoiioculus, id. ibid., xvii, 1858, p. 85* 

Hab. Java. 

ciunamomeus, id. ibid., xvii, 1858, p. 84, 

Hab. Amboina. 

furunculigenxis, id. ibid., xvii, 1858, p. 84, 

Hab. Amboina. 

absoondens. Walker, Trans, Ent, 8oe, London, v, 1860, p. 275. 

Hab. Burmah. 

univentris, (nomen his leefum) id. ibid., i, 1857, p. 0. 

Hab. Mt. Ophir ; Borneo. 

partituB, id. ibid., i, 1857, p. 9. 

Hub. Singapore. 

noxuB, id. ibid., i, 1857, p. 110. 

Hub. Borneo. 

fumifer, id. ibid., i, 1857, p. 110, 

Hab. Borneo. 

optatuB, id. ibid., i, 1857, p. 111. 

Hab. Borneo. 

aimplioissimus, id. ibid., i, 1867, p. 111. 

Hab. Borneo. 

Borus, id. ibid., vi, 1862, p, 20. 

Hab. Ceram. 

jUBtorius, Rondani, Ann, Mus, Civ, Genova, 1875, p. 455. 

Hab. Sarawak. 

albOBCutatus, id. ibid., p. 456. 

Hab. Sarawak. 

pauper, id. ibid., p. 456. 

Hab. Sarawak. 

ignobilis, id. ibid., p. 457. 

Hab. Sarawak, 
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dives, id. ibid., p. 457, 

Hab. Sarawak. 

fulvissimus, id. ibid., p. 458, 

Hab. Sarawak. 

varieeatus, id. ibid., p. 458. 

Hab. Sarawak. 

apicalis, id. ibid., p. 459. 

Hab. Sarawak. 

genioulatus, V. dcr Walp, Midden Sumalra, iv, Nalnurlijlce Histoirej DipterUf p, 16. 
Hab. Snmatra. 

incultTis, id. ibid , p. 17. 

Hab. Snmatra. 

tristis, id. ibid., p. 17. 

Hab. Sumatra. 


fumipennis, id. ibid., p. 18. 

Hab. Sumatra. 

minimus, id. ibid., p. 18. 

Hab. Sumatra. 

equestris, id., Notes Let/den Mus.j vii, 1885, p. 77. 

Hab. Snmatra, Java and Bornoo. 

felderi, id. ibid., p. 78. 

Hab. Ning-po, China. 

bucolious, Scliiner, Novara Beise^ 18G8, p. 81, 

Hab, Hong-Kong. 

nicobarensis, id. ibid., p. 81. 

Hab. Nicobar Islands. 

mandarinus, id. ibid., p. 83. 

Hab. Hong-Kong. 

administrans, id. ibid., p. 83. 

Hab. Hong-Kong. 

ceylanicus, id. ibid., p. 93. 

Hab. Ceylon. 

leucosparsus, J* Bigot N, Archives Mus* Paris^ (3) ii, 1890, p. 203. 
Hab. Laos. 

nigrotectus, (Bellardiaf Rondani), id. ibid., p. 204, 

Hab. Laos. 
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melanoenathus. (jitylotus, Ost.-Saoken), id. ibid., p, 204. 
Hab Laos* 

laotianus, {Jttylotus, Ost.-Sacken), id, ibid., p. 205. 

Hab. Laos. 


Family STRATIOMYDI. 

J. Bigot, adhue ined., 1891 : Stratiomydso, Latr. 1802 : Xylopbagei, Fall. 
1810: Notachfinta, Lafcr. 1817: id. Macqtiarfc, 1834: Notacbantoii, 
llraaer 1882 : Sfcratiomydso, Loach, 1819 : id. Rondani, 1856 : Stra« 
tiomydiniB, Rondani, 1856 : Stratiomydes Latr. 1802 : Xylophagi, 
Moigon, 1820 : Xylophagidaa Stoph., 1829 : id. Rondani, 1856 : id. 
Bigot. : Xylophagina, Rondani, 1836 : Xylophagi, Walker, 1848 : 
Boridao, Westwood, 1840 : Bcridina, Rondani, 1836 : Ccenomydse, 
Westwood, 1840 : Cenomyna, Rondani, 1836 : Sicarii, Latr., 1825 : id. 
Macq. 1834 : PolyGha3ta, Zettorstedt. 

Oentis XTLOPnAQUS. 

Moigen, TUig, Magaz, ii, 1803, p. 266. 

brunneus, Wiodom., .dwa*?, Europ, Zweifl. Ins. pt. iv, KoAnm^ 1828, p, 86, 

Hab. India. 


Genus Antidoxion. 

Snellor V. Vollonhovon, FcrsL sn Med. K. Akad. Weiensch. xv, 1863. 

flavicorne, id. ibid, 
ilab. Java. 


Genua Acraspidea. 

Schiner in lit.t V. Branor Zweifl. E, Miis. Wien.^ 1882, p. 75-19. 

feldori, id. ibid., p. 76-20. 

Hab. Ceylon. 


Genus Sonet a. 

Mcigon, 8yst. Beschr. ii, 1820, p. 16 ; Xylophagns, pt. 

calopodata, J* Bigot, Ann, Soc, Ent, France^ (5) ix, 1879, p. 195. 

Hab, Tcrnate. 

Uavipes, Doloschall, Natuur, Tijdschr, Nederl. Indies xvii, 1858, p. 85. 
Hah. Amboina. 

vittata, id. ibid., p. 86. 
lliib. Anibohm. 
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inamo&na, (Solva) Walker, Joum» Proceed, Linn, Soc. London iv, 1860, p. 98 : Ost.- 
Saoken, Afin, Mus. Genova, xvi, p. 407. 

Hab. Java ; Celebes. 


Genus Tiitlacosoma. 

Sohiner in lit,, Y, Brauor, Zweiflug, K, Mus, Wien,, 1882, p. 77 : ? Buba, 
pt. Walker, 

amboinense, Sohiner in lit,, V. Bikaner, loc, cit., p. 77. 

Hab. Amboiua. 


Genus PJngonta. 

Schiner, in lit,, V. Brauer, Zweifl, Mus, Wien, 1882, p. 76 : Negri tomjia ? 
J. Bigofc, Ann. Soc. Ent. France, (5) ix, 1877, Bulletin, p. Ixxiv. 

aurata, Schiner, in lit., y. Brauer, loc, cit,, p. 76. 

Hab. Amboiua. 


Genus Negritomyia. 

J. Bigot, Ann, Soc, Ent, France, 1877, Bulletin, p. Ixxiv. 

bilineata, (Stratiomys) Fabr. 8yst, Anti. p. 79 : V. dor Wulp, JYotcs Leyd, M\is, vii. 
p. 69. 

Hab. Java. 


Genus Clitellaria. 

Meigen, Illig, Mayais., ii, 1803, p. 265 : Ephippmm, Latr., 1802 : Rhaphi- 
occra pt, Macq. ; Stratiomys, pt. Fabr. Syst, Anil, 

heminopla, Wiedom,, Atiss, Europ, Ziveifl, Ins, ii, Hamm, 1830, p. 48 : id., Zonl. Mag, 
iii, p. 30. 

Hab. Tranquebar, Madras Pr. 

yaria. Walker, List Dipt, Ins, Brit, Mus,, pt. y, Suppl. i, London, 1854, p. 63. 

Hab. Java. 

augusta, id. loc cit,, p. 62 : Ephippiuni id., Macq. S, d Buff, Dipt, i, 1834, p. 252. 
Hab. Java. 

tonebrica, id., loc, cit,, iii, 1849, p. 522. 

Hab. Java. 

notabilis. Walker, Journ. Proceed. Linn. Soc, London, i, 1857, p. 108. 

Hab. Borneo. 

bivittata, Wiedom., Auss, Europ. Zweifl, Ins,, ii, Hamm, 1830, p. 46 : Stratiomys 
bilineata, Fabr. Syst, Anti,: Ephippium spinigorum ? Dolesch, ; Uhaphioccra 
Bpiui thorax Macq. Dipt, Ea. 

Hab. Java. 
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spinigerum, (Ephippium) Dolesohall, Natuur, Tijdschr. NederL Indie. ^ x, 1856, 
p. 407 : Eiigouia, id. Soliin., Braacr. 

Hab. Java. 

nigerrimum, (Ephippium) Doloschall, loc. cit.f xvii, 1858, p, 81. 

Hab- Java. 

flaviceps, Walker, Journ. Proceed. Linn, 8qc. London^ i, 1857, p. 7. 

11 ab. Singapore. 


Genus Beris. 

Latr. Ilisf. Nat. Crust, et Ins. iii, 1802, p. 340 : Strationiys, pt. Fabr., Fall, : 
Achilla, pt. Meig. 

javana, Macquart, Dipt. Exot. i, pt. ii, Paris, 1838, p. 188. 

Hab. Java. 


Genus CctcuA. 

Walker, Journ. Proceed. Linn, Soc. London, i, 1857, p. 100, 

Bimulans, Walker, ibid., p. 109. 

Hab. Borneo, Malacca. 

Genus Cvclogaster. 

Macquart, 8. d Buff. Eipt. i, Paris, 1834, p. 256. 

radians. Walker, Journ^ Proceed. Linn., Soc. London, i, 1857, p. 7, 
ilnb. Singapore. 


Genus Hermetia. 

Latr. Diet. TTist. Nat. xxiv, p. 192, Fabr., Wiod., Macq. ; Nemofceliis, pt. 
Degeor. : Bibio, Syrplius, Mydas, pt. auctor. : Xylopbagua, pt. Lamarck. 

melaneosise. Bigot, Ann. Soc. Ent. France, (5) ix, 1879, p. 202 ; II. batjaiieusis, 
V. der Wulp, Tijdschr. Entom., xxiii, p. 161 : Massicyta cerioidoa Walker, p 
Hab. Indian Archipelago. 

rutlventris, {Nomen hislectmn) Walker, Journ. Proceed. Linn. Soc. London, v, 1861, 
p. 145. 

Hab. Amboina. 


Genus Phyli.opiiora. 

Macqnart, Dipt. ExoL i, pt. i, Paris, 1838, p. 178, 

angusta, Walker, Journ. Proceed. Linn. Soc. London, i, 1857, p. 7. 
Hab. Singapore, 
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^ Gonus Tikba. 

Walker, Joum, "Proceed, Linn, 8oc, London^ iv, 1860, p, 101. 

Indica, V. der Wiilp, JSWcs Loyd, Mus,, vii, 1885, p. 67: Biartos id. Walkor, l 7 is, 
Saunders, Dipt., i, London, 185G, p. 87 : Tinda modifora, Walkor, Joum. Proceed, 
Linn. Soc, Londoii, iv, I860, p. 101 ; Pliyllopliora bispinosa, Thomson, Eugenic 
Resa, p. 451'. 

Hab. Java, Manilla. 


Genus Evaza. 

Walker, Joum. Proceed, Linn. Soc^ London, i, 1857, p. 109. 

bipars, Walkor, ibid., p. 110. 

Hab. Borneo. 

flavipes, J- Bigot, Ann. Soc. Ent, France, (5) ix, 1879, p. 219. 

Hab. India. 

argyroceps, id. ibid., p. 219. 

Jlab. The Molnccas. 

fulviventris, id. ibid., p. 220. 

Bab. The Moluccas. 


Genus Nerna. 

(nec Keriin) Wfilkcr, Jourii. Proceed. Linn. Soc. London, iii, 1859, p. 81. 

mollis, Oflt.-Sackcn, Ann, Mus. Civ. Genova, xvi, 1881, p. 415. 

JTab. Snmatra. 


Genus Ptiloceiu. 


Wiedem., Auss. Europ. Zweijl, In.^. ii, Hamm, 1830, p. 58 : Siratiomys, pt, 

quadridentata, Wiedem., loc. cit., p. 59. 

Hab. Java. 

contiuua. Walker, Ins. Saxmders. Dipt. London, 186G, pt. i, p. 84, 

Hab. Java. 

smaragdina, Snellen v. Vollenh«)ven, Mem. Entomol. Pays^Bas, i, 1858, p. 92. 
Hab. Celebes. 

amethystina, id. ibid., x>* 92. 

Hab. Amboina, Java and Celebes. 

fastuosa, Cerstaeckor, Linn. Ent. xi, 1857, p. 333. 

Hub. Cbjyloii. 
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Genus Wallacea. 

Dolcschal], Naturk. Tijdschr, Nederl. Indie^ xvii, Batavia, 1858, p. 82. 

argentea, Doleschall, loc. cit», p. 82. 

Hab. Ainboinn. 

Genus Acbaspidea. 

Brauor, ZweijL Kais. Mtis, Wien, 1882, p. 19, 

telderi, lirauer, loc. cit., p. 20. 

JUub. Cuylou. 

Genus Acantfiina. 

Wiedom., /4nss, Fiirnp. Zweifl. Ins. ii, Ilamm^ 1830, p. 50. 

aaurea, (^oFstaockor, Linn. Ent., xi, 1857, p. 335. 

Hab. Coylon. 

Genus Niasma. 

Jacniiicko, Neu. Exot. Dipter. Frankfurt, J8G7, p, 14, 

acanthinoidea, Jaennickc, loc. cit., p. 15. 

Jiab. Java. 


Genus Pachtgastep. 

Aleigoii, Tlliy. Mai/az., ii, 1803, p. 2GG : Nomotclus, pt. Panzer: Sargns, pt. 
Fall. : Vappo, pt. Hatr. 

rufllarsis, Mactjuart, Dipt. Exot. Paris, Stipx>l. 1840, p. 57. 
ilab. PoTuiicherry. 


Genus Toxocera. 

Alacqnart, Dipt. Exot. 8appl. iv, Paris, 1850, p. 44. 

limbivontris, Alacq., loc. cit., p. 45. 

Ilab. Java. 

Genus Massicyta. 

Walker, .Town. Proceed. Linn. Soc. London, i, 1857, p. 8, 

bicolor, AValkor, loc. cit., p. 8. 

Ilab. Singapore. 


Genus RnAciiiCEiiUS. 

Ilaliday, List Dipt. Ins. 1848, p. 154. 

zonotus, Oat. Sackon, Ann. Mus. Qenova, xvi 1881, p. 408. 
Hab. Sumatra, 
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Q-cnus Stbatiomts. 


Gcoffr. Uiitt, Nat. Ins, ii, 17G4 : HIrtoa, pt. Scopoli : TToploinyia, Zollor, 
Loow. 

barca, Walker, Litit Dipt, Ins. Brit, Muneum, iotidon, 1849, p. 530. 

Ilab. China. 

firaratas, id. ibid., p. 532. 

Hab. China. 

apicalis, id. ibid., Part v, 1854, p. 53. 

Hab. North China. 

lutatius, id. ibid., 1849, p. 532. 

Hab. Malacca. 

aolennis, id., Tns, Saundei's. Diptor. London, i, 1856, p. 79. 

Hab. India. 

inanimis, id., Trans,, Ent. Soc. London, iv, 1857, p. 121. 

Hab. China. 

viridana, Wiodom., Auss. Europ. Zicoifl, [ns., ii, Hamm, 1830, p. 06. 

Hab. Bengal. 

minuta, Fabr., Entom, Sysfom., iv, p. 268. 

Hab. Tranqiiebar, Madras Pr. 

pusilla, id. ibid., p. 271 

Hab. Traiiqnobar, Madras Pr. 

ruflpennis, Maequart, Dipt, Exot. Suppi. v. Paris, 1855, p. 42. 

Hab, South China. 

11a voscu tel lata, V* dor Wulp, Notes Leyd, Mus. vii, 1885, p. 60. 

Hab. Java. 


Gonns Odontomyu. 

Moigen, Klas.^ific. i, 1804, p. 123 : Strationiys, pfc. apud V. der Wulp. 

viridana, Wiodom., Analccl. Enlom,: Macquaj’t Dipt. Exot. SuppJ., iv, 1860, p. 48. 
Hab. Bengal. 

consobrina, Mac((uart, Dipl. Exot., Smtpl., ii, Paris, 1847, p. 16. 

Hab. Java. 

dilfusa (Btratiomys) Walker, List Dipt. Ins. Brit. Alns., part v, London, 1854, p. 53. 
Ilab. Java. 

mutica, V. dor Wnlj), Notes Leyd. Mas. vii, 1685, p. 02, 

Hab Tenuttc. 
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Genus CampepboSOPA. 

Maeqnart, JDipt, Exot. Suppl.^ 1850, p. 46. 

flavipes, Maeqnart, loc, cif.^ p. 46. 

Hab. J ava. 

munda, Osten-Sackon, Ann, Mus, Civ, Qenova^ 1881, p. 409. 

Hab. Sumatra. 

Gonas OlIKTSOClILOKA. 

Latr. Fam, Natuur,, 1825, Maeqnart ; Sargus, pt. 

baocoidos, Hondani, Ann, Mws, Civ. Genova, vii, 1875, p. 454. 

Hub. Sarawak. 

vitripennis, Doleschall, Natuur, TijdsGhr. Nederl, Indie.y x, 1856, p. 403. 

ITab. Java. 

Genus Microciiuvza. 

Loow, Verhandl. K. K, z, h, Gesellsch, Wien, 1855, p. 146 : Sargas, pt. 

psemma, J- Bigot, Arm. Soc. Bnt, France, (5) ix, 1879, p. 231. 

Hub. Ceylon. 

Genus TiiiOHOCHyETA. 

J. Bigot, Ann, Soc. Ent. Franca, (5) ix, .Ballet. 1878 p. xxii, ot errata. 

nemoteloides, id. ibid., p. xxii. 

Hub. Ternate. 

Genus Raptiioceka. 

Maeqnart, S, d Biif}', Dipt,, i, 1831, p. 253. 

Hpiiiitliorax, Maotinart, Si.ippl, W, Faria, 18 1*7, p, 17: Stratiomys bili- 

ucata, I’abr. : Clitellaria bivittata Wiedeiu. : Kpliippiuiu spiiiigoruni, Doleschall : 
Hab. Java. 

Genus Ptecticls. 

Loow, VerhaniU, K, K, z, 6, GeselUch, Wien., v, 1855, p, 142. 

apicalis, Loew, loc, cit, p. 142. 

Hab. Piiiaug. 

ciiigulatus, id. ibid., p. 143, 

Ihilj, Piiiaiig. 
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australis, Sohiner, Novara Beise, 1868, p. 65, 

Hab. Nicobar Islands. 

illuBtris, id. ibid., p. 65. 

Hab. Nicobar Islands. 

apicalis, (nom, hidectum)^ V. der Wnlp, Notes Leyden Museum, vii, 1885, p, 62. 

Hab. Sumatra, Borneo. 

brevipennis, V. der Wnlp, loc. cit,, p. 63: Sargus id. Roiidani, Ann. Mm. Civ. 
6rmora, vii, 1875, p. 454. 

Hab. Borneo, Java. 

latifascia, V. dor Wnlp, loc, cit., p. 64 : Sargus, id. Walker Jowm, Proceed. Limi, Sov,, 
London, i, 1857, p. 110. 

Hab. Borneo, Java. 


Genus SAiiGLf.s. 

Fabr. Entom. System, SuppL, 1798, p. 666; Bhagiopt. Schranck : Nomotclus 
pt. Degeer. 

gemmifer, Walker, List Dipt, Ins. Brit, Mus, iii, London, 18-I-9, p. 616. 

Hab. Sylliet, Assam. 

tenebrifor, id. ibid., p. 617. 

ITab. China. 

aurifer, id. ibid., v. Siippl, i, London, 1854, p. 96. 

Hab. India, China, 

luridus, id. Journ, Proceed. Linn, Soc. London, i, 1857, p. 8. 

Tlab. Singapore. 

Q[uadrifasciatus, id. ibid., v, 1861, p. 146. 

Hab, Amboina. 

metallinus, Fabr., Syst. Anti., p. 258 : V. der Wnlp, Notes Leyd. Mns. vii, 1885, p. 65. 
Hab. Bengal ; Java. 

longiponuis, Wiodem., Analect, Entomol., p. 31. 

Hab. Java. 

insignis, Macquart, Dipt. Exot, Siippl., v, Paris, 1855, p. 16. 

Hab. China. 

viridiceps, id. ibid., 1850, p. 110 : Ptecticua id. V. der Walp. 

Hab. China. 

pallipes. Bigot, Ann, Soc, Ent, France, (5) xi, 1879, p. 222. 

Hab, Ceylon. 


magnificus, id. ibid., p. 222. 
Hub. Asbuiu. 
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rufus, Doloschnll, Naturk. Tijdschr, NederL IndiOj xvii, Batavia, 1858, p, 83. 
nab. Amboina. 

forrugineus, ibid., p. 83. 

Hab. Amboinu. 

formicroformis, id. ibid., xiv, 1857, p. 403 ; Sarg. mctallinus, V. dcr Wulp. 

Hab. Amboina. 

leoninuB, Hondarii, Ann, Mur, Civ, Genova, vii, 1875, p. 454. 

Hab. Sai’awak. 

breviponnis, id. ibid., p. 454: Ptocticus id., V. dor Wulp. 

Hab. {Sarawak . 

Icetus, V. dcr Wulp, Lcj/den Mns. vii, 1885, p. 66, 

Hab. Sumatra, 

rubescens, id. ibid., p. 67. 

Hab. Gorontalo. 


Genus CnKYSOMVTA. 

Macqiiart, S. a Buff, JJipt. Baris, 1834, p. 262 : Sargns, pt. ot Ncmotclus, 
pt. Dogeor. 

flaviventris, Wicdem., Analect. Kntom., p. 31 : Sargns id., Macquart, Dipt. ; 
Microchry/a id., Oat.-Sackcn, 1881. 

Hab, India, Java. 

afilnis, id. ibid., p. 31 : Sargus id., Macquart, Dipt, Exot, 

Hab. .ludiu. 


Genus Ken^urrA. 

Wicdcni., Europ. '/vcijl. Ins. IJamm, 1830, p. 43 : JJormctia, pt. 

marginata, Wiodom., he, cit., p. 45 : ilennotia, id. Fabr., Eyst. Anti, p. 63: Hormo' 
lia ciiigiilsita (vol cingulalia,) Guerin, Icon, Regn. Anim., p. 543. 

Hab. Amboina, Java, 


Family NKIIRSTRINIDI. 

J. IJignt, adhuo inp.d.\ Nomostriuubr, Macquart, S. o Buff. Dipt,, Purls, 
1834, p. 370: Aiifclmidi ct Honibyliarii, Latt. ; Nciiii;striiiida>, Schiuor 
Faun, Aastr., Fiicg,, i, 1862, Wien., p, 44, 


Genus NEMEsnitiNA. 

Latr. Hist. Xal, Crust, et Ins, xiv, 1804, p. 319. 

javana, Macquart Dipt, Exot. ii, pt., i, Parh, 1840, p. 17. 
Hab. Java, 
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Genus Colax. 

Wiedora., Analecta Entomol.y 1824. 

javanusi Wiodom., loc* cit., 1824, p. 18. 

Hab. Java. 

variegatus, Weyatwood, Cabinet of Orimt, EntomoLy London, p. 38. 
llab. China. 


Family LEPTIDI. 

J. Bigot, adhucined.: Leptides, Meigon, Syst Tieschr. ii, 1820: Loptida?, 
Westw., Lntrod. Entom., 1840 ; Scliiuor, Faun. Anstr, FUey, i, Wien, 
1802, p. 170. 


Genus Leptis. 

Fabr., Anti., 180G, p. 0 : Nemotolus, pt. Dogoor : Rliagio, pt. Latr., 

Olivier, Walker, 

docisa. Walker, Journ. Proceed. Linn. Soc. London, i, 1857, p. 15. 

Hab. Malacca. 

uniguttata, Ost.-Sackon, Ann. Aim. Civ. Genova, xvi, 1881, p. 422. 

Hub. Kumiitra. 


Genus Hemomyta. 

Dolo.aclmll, Xafurk. Tijdschr. Nederl. Tndie, xiv, Bat aria, 1857, p. 402, 
Chrygop3da ? pt. 

ferriiginoa, Dole.gcliall, loc. cit., p. 402. 

Hab. Ainboiua. 


Geiuis Atijer[x. 

Meigen, Illii/. Afayaz., 1803, p.271 : llhagicipt. Fabr. : Bibio, pt. Fabr. : Lepiis, 
pt. Fabr., Fall. : Ibinia, pt. Rondani. 

nigritarsis, Holescliall, Katurk. Tijdschr, Kvalerl. Indie, xvii, Batavia, 1858, p, 92, 
Hab. Aniboina. 

labiatus. Bigot, Bull Soc. ^ool, France, xii, Paris, 1887, p. 21, 

Hab. Ceylon. 


Genus Oitrysopila. 

Macquart, Lipt, Nord. France, i, 1827 : Leptis, pt. Mcigoii ; Rhagio, pt. 
Latr., Walker : Athorix, pt. Fabr. 

maculipennis. Walker, Journ, Proceed, Linn, &oc. London, i, 1857, p. 118. 
llab. Borneo. 
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lupina, Ost.-Saoken, Arm. Mua, Civ. Cfenova, 1881, p. 420. 

Hab. Sumatra. 

uniguttata, id* ibid., p. 422. 

Hab. Sumatra. 

ferruginosa, id. ibid., p. 419 ; Leptia id., Wiodom. Zool. Magaz.f iii, p. 4. 

Hab. Java, and N. Coram. 

insularis, Sobiner, Novara Reise, 1868, p. 119. 

Hab. Nicobar Islanda. 


Genus Subaoina. 

Walker, Journ. Proceed. Linn. 8oc. London, iv, 1860, p. 110. 

signipennis, id. ibid., vi, 1862, p. 8. 

Hab. Tomato. 

Family OYRTIDI. 

J. Bigot, adhuc ined. ; Vosioulosida?, Bigot (olim) : Acrocera, Meigon, 1803 : 
Acroccridai, Loacli, 1819 : Acrooorinco, Zotterst., 1842 : ludateo, Latr., 
1809 ; Cyrtidit*, Onoodina), Hotidani, 1846, 


Genus Oncodes. 

Latr. Precis, 1796, p. 154; Henops, Illigor, 1798, (alias Oggeodes.) 

costalis, (Henops), Walker, Ins, Saunders. Dipt, London, i, 1856, p. 203, • 

Hab. India. 
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§ In'J KUDU CTO uv. 

The Cocoa nre a small group of tlircc islands, Ta])lo Island, Groat 
Coco, and liiHlo C-oco, lying about tiO - to miles north, of Jjandfall Is- 

land, Mie most nortliorl^^ of ilio Andaman group proper, in Ijon. 21' 
E., Lat. J.T^ 50' to 14"^' IG' X., and form one of the linlxS in the island- 
chain tliat stretches sonthward.s from Cape Negrais in Arracan to tlie 
Nias Islands off the Avestern coast of Sumatra. 

The first link in this (dniin is Diamond Island, Lon. 94^^ 18' E., Lat. 
15'^ 51' N., 8 miles south of Cape Negrais and 130 miles iiortli-nortli-east 
of tlic Cocos; the next is the island of Preparis, (not yet botanically 
investigated), larger than Diamond Isinnd but smaller than the Groat 
Coco, 80 miles soiitU-soiitli-west fro??! Diamond Island and 50 miles to 
the north of the Cocos. 'I'hc strait hoLwoen Diamond island and Pre- 
paris is somewhat under 100 fatlioms, that hot ween Preparis and the Coco.s 
somewliat over that depth. The chanmd between the Gront and tlio Jiittio 
Coco is under 50 fathoms, a depth not greatly if at ell exceeded in the 
passage between the Cocos ami Landfall. The next link in the chain 
is the Andaman Group proper, extending from about Lat, 40' to 
37 
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1 ). Viwni-^The oj the (Joco Gronj^ 

i;V if)' N., of .several largo islands? that are separated by straits 

and olinniieLs which, with the exception of a passage 30 mih'S v*'ido 
and nlxiii t J OO fathoms dc(‘p between Rnthind Lslaiid and Little Andaman, 
are a!l V(‘iy narrow juui usually quilo shallow. Further south we lUid 
in the .same chain the Nicobar Islands*, tliese, separated by wider inter- 
vals than the members of tlie Andaman (umup are, extend from 6"' 45' 
to 7^' 15' N. llesitles being wider, the |>;!.s.sa.i.![es l}et\veeii tlio intlividnal 
islands ]>.oro arii niii(‘.b. deeper and th.e main channels between the 
Aiula-nnuis and Nieob.ars on tlie one hand, ami. bid ween the Nieobars 
and Sumatra or the Nias Islands on tiro oiliei*, in place of being under 
150 fatboms deep, give .soundings of 5UU, 750, and even 1K)0 fatboms. 
There is, liowever, along the lino from liittle Andaman to the island of 
Simalu or to Aeheeii Hcuid an undoubted riilge, for the lloor of the Sea 
of 1 lengal to the westward is 2,0U0 fatlionis deoj), and that of the Andanmii 
Sea to tjic eastward is in some places at as great a depth. Wljctlier 
any portion of the now submarino sections of the son them, or Nicobars half 
of tliis ridge has over been sni)aeria.l it is dillhuilt to say but it seems 
likely from its pi’iisout physiographieiil coudguraiioii that the most recoiit 
land eonneclioM must Inive beei> between thir noi thorn or Andaman half 
of the ridge ami tlio adjacamt Judo-ChiMese dislriet of Ariacaii. 

Table Island, the most northerly inend)er of tlio Coco group, and 
lying 45 miles north of Landfall, is about a mile acioss and is rather 
ionger tha.u broad, with a (sonsiderabio outlying islet, Slipper i.sland, 
at its north-west corner ; sonlhward, iieross a stmit about t wo mdes 
wide, lies the Great Coeo some II miles l4>ng fi om north to south and 
about 2o across at the widest part with several small islets oil* both its 
east and west coasts and willi. a very eonsidernlilo ou( lying islet, Jerry 
Island, at its southern extremity; hniilly, some ti miles soutli-west of: 
Groat (Joco, and 30 miles north of Lamiiall, is ilie In'ttle (Joco about 2.!; 
miles hmg* fnvm north to south .and f to A a mile wide. 

Thnmgh the kindness of Caiit. Iloskyu, ll.N., the writer, in com.- 
pany with Dr. Alcoek of IL 1. ]\l. ‘Mnvi‘siiga!or,'’ has been able 
to visit the gnonp on two occa.sion.s. On Nov. 3t.dli and Dec. 1st, IH81), 
Ta.lde Islam! was examimnl. On Dec. 2iid, JBSb, .a natui’iilist’s pa.rty^, 
whieu the writer was privileged to join, hindcil on Great (Joco and re- 
m.'iiue<l enearnpi' l on a small cleared Jiill in iis north-eastern peiiinsula 
until D(?c. 8tfi. From Nov. Mtli till Nov. 23i*d, 1830, a siniilar parly, of 
whieli the writer jigairi was a moinbcr, w.as eneamped on a samiy spit 
covered Avith coco-nut trees at the south end of llio isliuul ; while be- 
tween Nov. 25tli ;iud Nov. 30tli, 1890, the Little Coco was examined. 

On Tivblo Island is situated the well known lighthouse of this 
name and tlie vvestcuii s]o]u s of the main island as well ?is most of Slip* 
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per Island, whicli at low-tide is not separated from the mai»\ island, are 
eloared on account of some cattle of wliicli the lit^hthoiise-kcepor has 
charge. Tiirougliont the rest of the island, liowovor, except for a few 
pathways that have boon cut on accomd, of Iho cattle, the j.ungrlo is very 
densoand uniform. Around a bay at the soutli side of this island as well 
as on the nortli coast is a friupfc of coco-nut trees. Tlic height of Slipper 
Island is 1 10 feet ; tho higiiost pfunt of Tabic Ishiud proper is laO Feet. 
On tho occasirui of th<> \ i.sit roferred to, IIiti eastern half of tho island, 
where the jungle is as yet intact, w^as Iravorsorl from south to north ; the 
northern and svestern cojisis were examined ; the island was traversed from 
west to oast along one of tho cattle patlis; tlie clearing w”is also examined 
for introduced weeds and escapes From culiivatioii. 

On Great Coco Island tlici’o is a small clearing on a poninsula that 
forms the nortii-oastern extro'nity of I he island, tho sito of an abandoned 
sottlomont whieli, sonio years ago, it w';is Mtiempted to oiTecdi and wdioro 
the writer was eneamped during his first visit. Except at this point and 
on two or three of the more exposed oliiTs and slopes on the w^ostcrii sca- 
faco of the island, which are only grass-clad, tlieie is a niiiforni jungle 
from cud to end of I lie i.sland and From ]>jiso to sminuit of Idio numerous 
more or less pai’allel stcoj) ridges that compuso it. The shoi-o is friugcnl 
with coco-nut trees in (|uito a thin belt where the ridges that com |K)so the 
island come cdoso to tlie slioro, and this fringe is broken boro and tlioro 
w’liero these ridge.s end in a-briipt headlands ; tho licit w'idons howaiv'cr at 
tlio lieads of the various bays and in two ])1 ices in particiilar, — on the 
eastern side of the island along tlio b.i.v tlait extends soiith\var(l from tho 
north-oasterii peninsula alreidy mentioned, as well iis across the istinmis 
joining this peninsula, t.o tho main islaa;! and t.Innnjo along tho northern 
end of tho island, to l!ui moulh of iho priucijial crock — again, on tho 
wa-stern side of the island for half a mile or more iiorthwa.j*ds from tdio 
southern end ■— t in's licit oF coeo-nut l.roos is lOl) yards or more in witltli. 
VVln.vre the be.ieh miuds the e.xri-nnt bedt there is an iuvarialdo soa-fouco 
of Pandanus with other oi'dinaiy Indian Ocean, littoral jilanls; this fence 
is generally hiss dense wdieretlio beach is c-'mrposcd of sand than wliou it 
consists of <;v)ral shingle, Exccjit on the very crests oF the ridges, and 
fiouiotitiies oV(m there, and on the moi'o expostxl \vi*stei‘n headlands, tlui 
foi’cst is compost'd of veiy tall trees with below ihc:so a denst; under- 
growdh ; this nudei'growi h is pa,ri icnlarly dtmso, owing to tho nnmbt'r 
of creepers, on tlie eit.'.st (d’ larlg’os destitute of tall trees, and on tho 
slopes of the western S'^a-face that ai-o not .go*assy. It is al.>-o veiy dt'nr-.o 
immediately beliiud the coco-iiui belt es|)ccia.ri;y if, as frerpujuiMy imp- 
pens, "this belt pn.sse.s inseiislijly into the mmlllats that oharaoteri.so the 
fuitskirts uf a. mangroA'c sw^amp. On tho sides of ii.dge.s In.^vYever, as 
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opposed to tlieir crests, the ander-jungle is not so dense, largely owing to 
the mass of creepers being cari'Ied up to the tall trees ohovo, while on 
tlio nook of land that counoots tho main island with the peninsula at the 
noitli-oast corner, and on the narrow, more level tongno that forms the 
soii^li end of the main island and stretches towards Jerry Island, the 
j!iugl(3 is rather opener and moi’o penetrable than elsewhere. The 
height of tho outlying north-eastern poninsnla. which prol>ably at one 
time has been a sopaifite ish.'t, at least at higli-tide, is 80 feet ; the 
highest ridge of the niain islatid has an elevation of dOO foot ; the other 
ridges mostly roach from 150 — 200 feet. Jerry Island, tho chief outlying 
islet off Groat Coco, consists at the sonthorn end of a low ridge GO foot 
liigh with a vegetation quite like that of tJic ridges on the main island; 
the nortlioi'n half, however, consists of a level spit stretching towards 
the main island; this s])Lt is comjioscd of coral-shinglo, and though 
covered with coco-nut and othi?r trees there is only a spai'se undergrowth 
within its Pttiidanus belt. Between Jorr}" and tlic main island extend 
wide sajidstone reefs on vvhicli tho waves and euiTents have thrown up 
a small eyot of sand, coral-shinglo, dead shells, and drift timber on wdiich 
stivaiided fruits and seeds are gorniinating. The other outlying islets call 
for no lornavk; all of them look like detached contimiations of particular 
ridges and most of thfjiu have tho vesgetation characteristic of those. 
Ilurincf the first visit daily excursions wore niadii into the island to- 
wards the northern atnl eastern parts; the jungle was found to bo so 
dense on tho ridges and the level groiuid so dinicult owing to tho 
rainirujations of a consider;i,ble crook, which, ivitli its concomitant man- 
grove swji.mps, finds an outlet into tho northern bay, that it was OTily 
on one occjisiou that the western coast wa.s reached. It was impossible 
to do anything like justice to the interior; still, tho northern and iiorth- 
easteru peninsulas, the northern half of the east coast, tlic north coast 
and about two miles of tlio west coast at tlio jmi tli cud were fairly 
ilioronghly examined, iluring llte second visit, ywofiting by the experi- 
en(?o of the IV»rmor season, fewer attenqits were made to fore(i a passage 
ill a straiglit line throngh all obstacles, and tin? edges of iddges — jtnja 
ipsis.^iina — were iu particuhir ejirofully avoidetl. Tho conijiass ivas 
discai-ded, no particular objoctivo in tho slnipo of a Jiill visible from 
tlio soa-sbore was permitted to occupy the attention exclusively; the 
easii'st nitlier tliaii tlio shoi-test road was chosen as the route to ho 
follov» (Ml. In this way ilio island was crossed in four or five different 
places, all, Innvevcr, towards the southern end; the west coast was 
explorerl for about four miles and the cast coast examined northwards 
as far as ihe point reached when working iu the opposite direction in 
the pnjvituis yca,r. The outlying islet, Jerry, was also examined fairly 
thoroughly and its coasts skirted. 
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Little Coco consists of several ridges the highest luiving an elovatiou 
of 200 feet. The ridge jungle is much as in the other island.s, but the 
level land is more largely composed of a basis of coral-shinglo than is 
the case in the other two islands and the undergrowth is not quite so 
dense as in the level land on Great Coco. The coco-nut fiingo is ([uito 
as uniform as in the Great Coco, but there is only one point, — at the head 
of a shallow bay in tlie middle ot* the west coast, — whoi'o the belt is as 
much as thii-ty yards wide. During his visit to tliis island tho writer 
was able to cut his way from west to cast across the highest ridge ; to 
cross in another pai't along more level and frequently swamp}' ground ; 
to work thi'ough a lagoon that occupies tlio south-western part of the 
island, and to skirt the whole coast on two differout occasiona. 

The islands have all tlio physical features of tlic A iidtiuiau islands 
of the main chain as opposed to those of the Archipelago lying to tho 
north-cast of Port Blair ; the rocks iinh^od recjill at once tliose of Ross 
Island and of the shores of Port Blair in South Andaman. They aro 
also equally like those forming Diamond Island, off tho Arracan coast 
at the mouth of the Bassoin i*ivcr and, as in these localities, aro best 
seen at points where tlio inland ridges end in abrupt headlands or are con- 
tinued as long reefs exposed wholly', or in pari-, at low-tide.* Suoli reefs 
not infrequently rise into outlying islets. Tfioso ishd-s aro some distance 
from the main island, and sire bare and roc*ky, or jungle-clad, according 
to size and exposure, those olT tho west coast being all very bare. Tlio 
bays between the headlands aro moslly wide and sliallow, an<l aro lillod 
U[), except oppo.sito tlie mouths of creeks, with an acciunnlation of coral 
debris that becomes at times banked up, cause way-1 ike, between tho shore 
and an outlying isljiiid ; these causeways are in sonic instances becoming 
stocked with the mangrove-vegetation of tho neighbouring creeks. 

'.rho floor of tliese shallow bays is remarkably (lat a.nd uniform and 
is, at the sea-edge of the bay wliere tlio reef ends, gimeniliy ratlier 
shallower than it is within, so that at low-tide (‘ach bay consisfs of a 
long shallow pool, one to two foot deep, separated from the sea itself by a 
long low bank of exposed coral. The bottom of sucli «a pool is usually 
covered by a close meadow of Ut/modocea cillutUy but thougli this species 
is >so common there seems to be no other marine phanorogani pi'ijsont. 
Algce, too, aro remarkably iiiconspicuoiis, being of .small size and very 

* For fiirUior noticos of Mio i)liysio£!fraphy of flin isljinfis tho rea<lcr ig reforrod 
to Alcoch ; Nat. Hist. Reports in Ifoshipi^ Ailminintr.itioa Reports of the Mariao Survey 
of India 18S9-90, pp. M', 15; J 890*91, pp. 11, 12; wliore also notioo.s of tlio fMua.a, 
particularly marine, ■will bo found. In Hume; The Lshinds of the liny of Bengal in 
Stray Feathers^ rol. ii, pp. Ill — 119, an account of those islands will also bo found ; 
there the ornithology of the group is exliauatively disciis.scd. 
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scarce ; (^e only exceptions are Turbinaria ornata^ which is fairly frequent 
both on the coral reefs and on the sandstone lodges ; Padina pavonia^ 
more common on tho exposed sandstone reefs but less frequent on the 
coral than Turbinaria ; and Sargassttm ilicifoliuniy which is the only really 
common seaweed and which occurs in great meadows at the outer margins 
of tho fringing reefs and sandstone ledges that are exposed at low-tide, as 
well as in tho deeper water beyond. 

Beefs such as those described are extremely common in all the 
islands of tho Andaman and Nicobars groups that the writer has visited, 
and the maiiiio vegetation is remarkably uniform in appearance as well 
as in specific constituents. Oii Car Nicobar, for example, as well as on 
Rutland Island, at tho extreme south end of the Andaman main group, 
localities which the writer has visited on different occasions, it is 
hardly possible to detect a species not represented on the reefs of tho 
Cocos. On similar reefs in South Andaman, bovvmver, a second species of 
Oymodocea, quite as profuse where it exists, but more local in its occur- 
rence, has been gaUicrod, and on a similar reef in Little Andaman largo 
meadows of Jlalophlla vralia were found associated with those of Oyino^ 
docea. The beach between sncii a J*eef and the Pandanus sea-fence con- 
sists, so far as the writer’s observations extend, almost exclusively of 
coral sand mixed with small sliolls or fine fr/igmonls of laigo sliolls. The 
heavy surf in such a bay as this breaks at tlio outer mai’giii of the reef, 
and even at high-tide in rough weather the swell is so weakened there 
that tho waves which break on the beach are not so iicavy as to have 
any great erosive power. Indeed their effect appeal's to bo on the whole 
accretive, for the sand that accumulates at tlie head of tho bay becomes 
bound by Ipomma hiloha, Scsiwium, TJuphorhia AtolOy etc., the Pandanus 
fence encroaches on the bods of Ipomoia ; the coco-nut zone widens sea- 
wards, and behind it the first lino of b(?ach- forest, containing Terminaliay 
Hernandiay Erythrinay Ponganiiay StephegyuGf Thospesuiy and the second 
line of tho same forest, chai*acterised by MimnsopHy Ggrocarpusy Pisoniay 
Ardisiay Cycas assert themselves in an area previously covered by tho 
tides. In certain situations, too, the true mangroves stalk forward into 
the tolerably quiet waters of those bays, wdiilo in a dilferent but equally 
effective manner, by sending up suckers from among its curious pitli-liko 
roots, Avicennia establishes itself upon tho reef. Tho guyed and stilted 
liabit of the former makes their po.sitioii very secure ; tho latter, 
from tho enormous area covered by its roots, must also be difficult to 
overthrow. The process of land-maldng behind a fringing reef, cither 
as a sandy flat covered with coco-nut trees, or as a mangrove swamp 
spreading seawards, is well oxomplified in the two bays lying respec- 
tively to the south and to the north of tho position of the first season’s 
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camp ; the effects are so like vvhat must result if land wore slowly rising 
that it is only after careful oxaininatioii of all the conditions that one's 
mind becomes disabused of this specious impression. There is no 
direct evidence that the land is rising and, as will bo evident on con- 
sidering what has been said above, tliere is no necessity for supposing 
that it is. Cut though this is a very common type of bay, it is not 
the only type. On Groat Coco, in some cases, and on Little Coco very 
generally a different stage may bo observed. The shallo,^v pools described 
as existing between tlio surf-built embankment at the margin of the 
f ringing-reef and the beach, have in them many living coi^als that raise 
great rings which rise to almost the surface of the water in the pool 
at low-tido and, like huge lichens, grow peripherally till tboy meet and 
coalesce. The surf, too, breaks off pieces of greater or smaller size 
which are lodged in the pool behind, and by-and-byo become more or 
less cemented togcitlicr. In this way the whole of a pool becomes in time 
completely filled np with growing coral and cenientcd blocks, and there 
are many reefs, especially on Little Coco, that are comi)letcly uncovered 
at low-tido, while small patches of similar reef are hero and there seen 
that ordinarily the high-iides do not cover. Tlie uiiiforuiity tliat the 
surfaces of some of tliese exposed reefs display is voiy striking. They 
are almost as even as a paved floor and are as bare and destitute of 
marine vegetation as they are of living coral. The edge of sueli a reef, 
in place of being a fairly continuous embankment liiglier than the floor 
of the bay behind, is now broken into hundreds of Jagged giilleya through 
which the wave -wash from the almo.st level platform tears its way back 
to the deep water beyond the friiiging-vcef. The main interest of this 
stage of the reef is less, how’^ever, from jlie present point of view, its 
actual physical condition than its effect on the vogetation of the shore. 

Behind a coral ba}^ like one of tliose iirst dcscribtjd, and which charac- 
terises a loss advanced stage of the liistory of the fringing-reef, has gone 
on a long and steady growth of land, with some shingle in it doubt- 
less, especially as one a])proacljes the nearest ridge, but chiefly composed 
of coral sand with a tlilu coating of humus derived from the vegetation 
it has supported. The nmin force of the surf has for long been spent on 
the outer ombaiikmcnt, and the force of the waves that at high-water 
passed over its top has been so much diminished ere these reached 
the beacli that there they did not act destructively. Now all this is 
altered. At low-tide the force of the surf is still all expended on tlio 
edge of tho reef, but as soon as the water lias risen so high that tlio edge 
of the reef is covered, this force instead of being dissipated in tho deeper 
water of a pool is accentuated as tlie breakers roll landward across a reef 
on which tho water shallows slightly as the shore is approached ; by tho 
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time the surf ceases to break on the edge of the reef practically its whole 
force rolls in over this even and slightly shallowing reef till it falls on 
the shore in hiigo erosive breakers that eat away the soil, so that Pandanus 
fence, coco-nut zone, and beach-forest all in turn disappear, and the 
waves at high tide grind on the j}rostrato steins of huge Mitnusops^ 
Pious Ivumphii, and .Diptf^rocarpus trees, and undermine the roots of 
their old companions that are still .standing but that the next storm will 
lay beside those on the beach. But this active denudation no more 
indicates a sinking of the Land than do the heightened reefs that cause 
the action indicate that the land has risen, and as dii’cct indications either 
of rising or of sinking are altogether absent wo must conclude that the 
islands arc at present practically stationary. But it is interesting to 
find, as one does hero, in adjacent bays, .such diverse indications of tlie 
same condition. 

Tliere .are bays of a tliii-d type in the group, few in number, howevei', 
and of small size, in which the water is deep quite up to the beach ; the 
sweep of the waves in these is extremely large, even when the sea outside 
is quiet, owing to the .strong currents that prevail round the islands. They 
have all, as might bo expected, rocky sides ; tlio beaches on which tlio 
waves break are of sand, not shingle, and owing apparently to this ex- 
cessive sweep of the Vi^avcs the Pandanus fence and coco-nut zone at the 
head of such a liay is a good nuniber of yards away from the beach, a 
considerable s.and-bank covered with Ipomma hih>ha, Vigna liUea and 
other sand-binding species, intervening between the limits of ordinary 
tides and the woody vogotation. 

Tlie nature of the beaches boliiiid the numerous long, comparatively 
flat sandstone lodges, exposed at low- water and therefore not coral- 
covered, has yet to bo noted. Such beaches arc always of coral-shinglo 
mixed with large shells, the pieces of coral being rounded or oblong and 
sometimes of considerable size. The most remarkable example of such 
a beach in this group is that at the .south end and south-east corner of 
Little Coco where the sandstone roof is particularly extensive and where 
the south-west monsoon must break with singular force. This beach 
consists of an abrupt shingle wall, in many places G or 7 feet high, ami 
yet not much wider at the base than twice its own height. Tliongh very 
steep towards tlio sea-face it slopes more gradually at the back ; behind 
it at this ])oint there stretches a low Hat tract of muddy land not much 
higher than the reef itself, covered by a dense jungle of Hibiscus til iaceusy 
VUcx Negimdo, Leea, and similar shrubs, but with few trees, the whole 
loaded with tangled masses of GassgfJia, The Pandanus fence is here 
particularly dense, and along with it are coco-nut trees growing on the 
shingle j from the appearance and size of these it seems clear that, slight 
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as the defence seems, this shingle beach completely prevents erosion 
though at the same time accretion is probably very slow. In the case 
of the highest and most advanced coral reefs usually the same shingle 
beach occurs ; from which fact we might conclude that as the initial 
stage of any f ringing-reef must have been that of a simple submerged 
sandstone ledge of greater or less extent, we see here the original shingle 
beach, thrown up where this lodge originally became subaerial, to which 
the waves have eaten back over the present raised reef until all the 
sandy soil formed during the earlier “ embankment and pool stage has, 
irith the vegetation it supported, been swept into the sea. This shingle 
having been reached the erosive action has been checked, and the surer, 
if slower process of shingle accumulation has been initiated or, at all 
events, renewed. From this account of those bays it will be seen that 
the friuging-reef exhibits in some parts a phase more advanced than it 
exhibits in others. But it does not therefore follow that these more 
advanced “ platform ” portions are older than the earlier “ embankment 
and pool ” portions. They cannot, in one sense, be so old, for wo must 
suppose that all these reefs commenced contemporaneously, and the 
“ elhbaiikment and pool ” reefs are still growing, whereas the “ platform 
reefs have now no living coral. The different stages therefore merely 
indicate that the sandstone reefs running out from the headlands in 
which the various ridges end are in different parts of the islands situated 
at different depths, and the condition of tho reefs indicates that tho 
sandstone ledges are shallower, and that deep water is further from the 
shore towards the south than towards the north end of the islands. At 
quite tho southern extremity of Little Ooco bare sandstone reefs, too 
shallow for the growth of a coial fringing-reof, stretch away south- 
eastward in much tho same way as the well-known Alguada reefs extend 
southward off Cape Negrais. On tho east coast of Little Coco are high 
coral reefs exposed at low-tide, fringed by a coral-shinglo beach, while 
towards tho north end of the island are similar high reefs fringed by a 
shore of sandy soil which, with tho beach-forest growing on it, is being 
washed away by the sea. On tho west coast, where tho reefs are higli, 
and, though still in the “ pool ” stage appear from tlieir jagged edges 
to be approaching the “ platform " stage, a line of low sand-dunes, per- 
haps the highest development of the epoch of sand-accretion, have been 
thrown up; these at present protect the shore and have actually closed 
up, at the south-west corner, the mouth of a man grove- creek. 

Similarly, in Great Coco, near the southern extremity and between 
the main island and JeiTy there is a large bare sandstone reef which ex- 
hibits very well the arrangement and dip of the stmta ; further up the 
oast coast denudation is going on, still further north the site of a beach- 
38 
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forest is being composed by accretion, while at the north end a mangrove 
forest is invading the sea. The west coast of Great Coco is more or less 
rocky and abrupt, for nearly the whole extent of the island. 

No denudation is taking place in Table Island, the shores of which, 
rise rather abruptly from the beach in most of its circumference, though 
there is a bay at tlio north side looking towards Slipper Island that is 
fi*inged with Pemphis acidula and has a small flat space immediately 
within its Pandanus fence. 

When the beach between the reef and the Pandanm sea-fence 
consists of coral sand it is usual to find outside the jungle proper a bolt 
of Ipomma hiloha^ at times covered with parasitic Cassytha ; where it is 
composed of shingle Ipomma biloha may also occur, though it is more 
usual to find its place taken by Ipomma denticulata. Along with these 
Ipomcxias occur Euphorbia Atoto and, less frequently, Sesuvium Portulacas* 
irum. Usually just within these occurs the common sea-face jungle- 
fence of Pandanus, Sophora tomentosa, Gmsalpinia Bonducella, Tournefortia 
argentea, Desmodium umhellatum, Preninamtcgrifolia, Clerodendron inerme, 
Coluhrina asiatica, Canavalia ohtusifolia, Vigna hitea, Gaettarda speciosa, 
AUophylus Cohbe, etc., and then, particularly if the beach is a shingle 
one, as trees in the same zone, Txora hrunnoscens, Terminalia Catappa, very 
common, Slepliegyne divorsifoUa, Thespesia pnpidnea, Ilernandia peltala, 
Erythriria indica, Pongamia glahra. Ficus Rumphii, Barringtonia speciosa, 
Gyrocarpus Jacquinii, etc., with a thin lino of Cocos micifera growing up 
slantingly beneath the.se and stretching their crowns seawards as if in 
search of light. Where the bead* is sandy the sea- face jungle makes a 
less dense hedge, and within it lies a flat space of sandy soil with a grove 
of Cocos nucifera, .stretching back from 10 to 100 yards to where, usually 
on lower and muddy ground tunnelled l)y Oardisoma and other land- 
crabs, commences a dense jungle that shades off almost insensibly into the 
vegetation of a true mangrove-swamp. The sand beneath the coco-nut 
trees in these groves is covered in Great Coco by a close sward of Thuarea 
sarmentosa, with here and there patche.s of Iporncea biloha, clumps of 
Tacca pinnatifida, or large examples of Crinum asiaf icum and Cyeas Rum* 
phii, and with patches of Eranthemum here and there beneath these. 
The more rocky portions of the coast have in the sea- face jungle-fence 
described above some other species that do not seem to care for sand or 
shingle, such as Hibiscus tiliaceus, Taherncpmoutana crispa, Desmodium 
polycarpou and Desmodium triquetrum, Briedelia, Derris uliginosa, Pluchea 
itidica, etc. Within the coco-iiut zone on the flat land wo meet with 
more Gyrocarpus Jacquinii, with the Andamanese Bullet-wood {Mimus* 
ops littoralis), various species of Dipterocarpus, Miliasa sp., common, 
and some species of Jjfe/if I reffl ; the climbing undergrowth in this tract 
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is very cliaractensiic, more so than the trees, consisting of Cmalpinia 
Nuga^ Capparis sepiaria, and, very largely, of Pisonia aculeata. In 
the more muddy soil which occurs on the outskirts of the mangrove- 
swamps other shiTibs and creepers occur ; such as Leea sambucina with 
stilted roots like the mangroves, Cgnometra ravii/Tora, Hibiscus tiliaceus^ 
Flagellaria indica^ Muettna gigantea, remarkably common, Sarcostigma 
edule, Plecospernum andamanicum, AntUaxis calocarpuy Salacia prinaideSf 
which extends also into the swamp proper, Acrostichum scandenSf etc* 
Not infrequent in such situations, when there is no high forest over- 
head is Vitex Negtmdo which is particularly common on Little Coco. 
In this muddy tract the tall trees remain much the same as in the 
drier area just behind the beach. Further inward the vegetation is that 
characteristic of a true mangrove swamp, Bruguiera, Ceriops, Bhizophora^ 
Aegiceras, Avicennia, The Avicennlaj strangely, does not appear to be 
common in many of the creeks, though there is one creek, on the east 
side and near the south end of Great Coco, in which it is the prevailing 
tree ; except indeed for a few Brugulem gyrmiorhiza trees along the 
open channel of the creek, the whole swamp consists of Avicennia 
officinalis with thousands of its curious roots protruding through the 
mud and water as described already in a former paper {J, A, 8. B. 
vol. lix, p. 272) ; considering the situation and loose structure of these 
roots, which are of the consistence of soZa/i-pith, there seems every pos- 
sibility that they are concerned in the process of transpiration ; tlie largo 
area covei'ed by the roots of each tree must also afford great stability to 
a species which affects, as this one does, the situation of the mangroves 
without having their stilted roots. In this particular swamp each tree 
was loaded with the climbing form of Salacia prinoides and, as the latter 
happened to bo in flower at the time of the visit, the foetid nature of 
the atmosphere experienced may bo imagined. 

Between the headlands, in most cases, a choked-up creek is to be 
found ; generally this extends but a short way into the jungle, though 
sometimes it winds about on the level ground for a considerable distance 
as a mangrove-swamp. In two places the creeks on Great Coco are 
apparently open at all times to the tide ; the chief creek is that which 
debouches at the north end of the island. There are no open creeks in 
the other two islands, though at the south-west corner of Little Coco 
what has been a creek of considerable extent is now converted into 
a large lagoon by a broad bank of sand having been blown and beaten 
up by the south-west monsoon into a firm embankment across its former 
outlet. 

On the ridges the trees are much the same, as to specues, us on tlie 
lower ground, except that the Milima wliich is common below is scarce 
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there, and the Gyrocarpus is rather uncommon. The Mimtisops too, is 
not so abundant on the drier ground. The Pandanusy however, espe- 
cially on the western side of the islands, ascends to the tops of the 
ridges and along with tlio Oa 2 >paris sepiaria occurs Capparis oxyphylla 
(0, teuera, var.), the other common creepers being Lygodium flexuosumy 
A.hrus jtrecatoi^mSf Mezoneimm enneaphyllum, Mticuna prw'iens, Thun* 
hargia laurifoluty Dioscorea (two species), (JaJamus (two species) ex- 
ceedingly abundant and making an almost impassable cane-brake es- 
pecially on the crests of the ridges ; Pwderla fodula is another common 
creeper, as also is Modecca cordifolia* The jungle with which these 
are associated contains, besides the shrubs mot with on the lower 
ground, thickets of Cyclosleinon msamicus and other Enpliorbiaceous 
shimbs, Alsodeia hengalensisy Glyptopetalum calocarpii/in, Oreioia (two 
species), Viplospora singularis^ Ficus (several species), etc. On one 
hill, in Great Coco, there is a limited patch of bamboo- jungle, the 
species being a DendrocalamuSy probably a variety of I). Strictus. This 
species also occurs on Table Island, where flowering specimens were 
obtained, and at first there seemed to bo room for doubt as to whether it 
might not have been introduced on the lighthouse-island, though certainly 
it only occurs there in the untouched jungle and no examples exist in tho 
clearing. The presence of the same species, however, in quantity, in the 
interior of Great Coco, on a hill wdiich it is hardly extravagant to sup- 
pose had not been before ascended by any one, may bo held to dispose 
finally of the doubt. Among the features of the jungle on exposed sea- 
slopes that are not grass-clad must be noted the presence in quantity, be- 
sides the other creepers found on the ridges, of Ipomtea pahnatay Ipomcsa 
grandijlora and Convolvulus parvijlomsy tlio latter a particularly charac- 
teristic species on the west coast. The herbaceous undergrowth consists 
of Oplismenus comjjositus, Cyperus elegausy and a few other sedges and 
grasses in local patches or as stray examples ; in places also occur patches 
oi Alocasla fornioatay CalanlJte up, (apparently 0. veralrifolia), Dracmna 
spicata, Besmodium laxiflorum ; in one place nearly in tho centre of the 
island, some plants of Urena lohata (this specicvS does not occur in the 
clearings of either island and cannot liere be looked upon a weed in- 
troduced by human agency) ; in the drier parts considerable quantities 
of Acrostichum append iculatum ; along the sides of dry torrents a good 
deal of Adiantuni lunulatum ; and in one or two damp, flat spots Oerato* 
pteris thalictr aides. 

On Table Island the west side has been artificially cleared and it is 
impossible to say that it ever has been jungle-covered, but several of tho 
headlands on the west side of the Great Coco, as has already been men- 
tioned, have naturally bare grassy slopes. Thcic are none of thesoj 
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however, on the Little Coco. The principal grass on these slopes, and 
throaghout the two clearings as well, is the very uninviting Andropogon 
contorius^ mixed with a small amount of Ischoemum ciliare; besides these 
there is some Cyperus polystacliyus^ and in tlie clearings of both islands 
Jjdleusine indica in tufts, witli here and there a little Tanicum colonum. 
In Table Island, though not in Great Coco, Eleiisine ivgyptiaca and Panic- 
uni llelopus have also become established. In this counectioiX it should 
be mentioned that Thuarea sarmcntosa, which is the common sward* 
grass under the coco-nut trees of Great Coco, is very rare in Little Coco ; 
the only spot whero the coco-nut zone is there of any width has Ischcemum 
mulicum growing throughout it in abundance ; in Great Coco Ischcemum 
muticum is rare. 

On the low ground the epiphytes in the taller ti’ees are two species 
of Hoyay Scindapsus ojficinalisy Dendrohimn secundum (the only common 
light- levying orchid, which is particularly common on trees of Ileritlera 
litloralis, etc., about the mouths of creeks), Duvall la solida^ Polypodium 
(Nlphobolus) adnascensy and Poly podium qucrcifolium. There is a great 
absence of epiphytes from the trees growing in the interior, the ferns 
mentioned aro in particular confined to the trees nearest the sea. In the 
muddy ground behind mangrove-sw'amps tliere aro on the stems of 
(Jynometra and other trees, groat numbers of an orchid that proves, on 
having been flowered in the Calcutta garden, to bo a Dorites with violet 
flowers ; apparently, however, it is only a variety of Z>. Wightii, . 

Perhaps a better idea of the vegetation of the islands may be ob- 
tained if extracts from the writer’s notes, enumerating the species met with 
in particular local! tics, be given. Of these only a few are selected, illus- 
trative, as far as possible, of diifereiit kinds of soil and of diverse situa- 
tions. From tliese it will be seen that any aitomjpt to divide the forest 
into distinct zones and regions is attended with difficulty, since the 
various forests — Mangrove, Beach, Mud-Jlat, e>i\d jungles — merge 

into each other on every hand. 

In crossing the island on the drier level ground near the south 
end of the island one finds after the belt of coco-nuts, which is there 
about 100 yaids wide on the w'cstern side, a jungle at first not very 
dense of Ganariurn commune ; Aglaia andamanica; MUiusasp . ; Gyrocarpus 
Jacqtiinii, very common ; Minmsops littoralw, the most common tree, with 
often great masses of Hoy a, and near the sea with Polypodkini querci- 
folium as epiphytes — all the Mimusops here is uniformly djdng back in 
the topmost branches ; Bomhax sp., looking much more like B, mala- 
haricum as to leaves than like the Andaman species identified by Kurz 
within, insigne ; Dracontornelum sylvestre ; Spondias mangifera; Semecarpus 
helcrophylla ; Albkzia proccra ; Diplcrocarjnis sp. ; Sierculia ahifa ; Brio- 
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dend/ron dnfractuosum, etc. Under the Cocos nucifera on the sandy soil a 
sward of Thttarea sarmentosa with patches of Ipomcea hiloba and with a 
quantity of Erantheinum succifoUum ; further inland there is a dense 
undergrowth of Olycosmis pentaphylla ; A^'disia humilis.; Ficus brevicuspis 
and Ficus JDoemonum ; Alsodeia bengalensis ; Olyptopetalum caJocarpum ; 
Cyclostemon assamicus ; etc.— covered with a mass of Pisonia aculeata ; 
Ccesalpinia Ntiga ; Capparis sepiaria ; Mticuna gigantea, less common here 
than on muddy soil ; Calamus sp., not very common ; Sarcostigma edule ; 
Antitaxis calocarpa; Derr is scandens ; Thunbergia laurifolia; Dioscorea^ 
two sp. ; Vitis pedata, very common ; Acacia rubricaulis^ often. Of sub- 
herbaceous plants may be mentioned JDracama spicata, it is, however, less 
common on level ground than on the ridges. Further on were met with 
. Cynometra ramijJora^ with occasionally D&rites Wightii epiphytal, but less 
commonly so than where the soil is moist and muddy ; considerable 
quantities of Leea sambucina ; Sterculia villosa, as a small tree ; Stephegync 
diversifoUa^ though rarely ; Artocarpus Gomeziana ; Terminalia bialata ; 
some SipJionodoncelastrineus ; Oroxylum indicum ; and, as the opposite side 
of the island is approached, Croton sublyratus ; Hernandiapcltata ; Sterculia 
rubiginosa; Terminalia Catappa ; Eryfhrmaindica ; and the Pandanus sea- 
fencc. Just before reaching this coast-zono a single example of a 
stemless palm {Livisiona sp. ?) was met with ; another example of this 
was obtained on the hill where the 1889 encampment was made at the 
north-east corner of the island. In cutting a path across the island at 
another point a level sandy tract was reached on which for several hun- 
dred yards grew nothing except young Gyrocarpus Jacquinii. 

Crossing at a point where a ridge had to be passed it was found 
that much of the flat land behind the coco-nut zone was taken up with 
a jungle of Gyrocarpus Jacqtimii^ Macaranga Tanarins and Mallotus 
andamanicus to the exclusion of other species ; but even as far as the 
base of the ridge many fruits of Cocos nucifera that had been floated 
inland during the rainy season, when the whole of this level tract is 
evidently water- covered, are germinating freely and some coco-nut trees 
that have reached the light have begun to bear. On the ridge itself a 
dense jungle prevails, much matted, especially along the crest, with 
creepers j the chief of these is Thunbergia laurifolia^ the others being 
Dioscorea sp. ; Ca 2 )paris sepiaria and Capparis tenera ; Derris uliginosa ; 
Anodendron paniculatum ; Ahrus precatorius and A, pulchellus ; Calamus ; 
Pcediria foetida ; Modecca ; Trichosanthes palmata ; Parana spectahilis ; a 
little further along this ridge the west side and the flat land at its 
base was found to be a dense thicket of Caryota sohoUfera ; the herba- 
ceous undergrowth was remarkably sparse and consisted of a few plants 
of Zingiber sp. ; some patches of Alocasiaf and a few patches of Oplis- 
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menus. The eastern side of this ridge had no fiat land between it and 
the sea and was rather more open, the tall trees and creepers were mnoh 
as on the west side, with the addition of Argyreia tilicefolia and A. 
Hooheri ; large masses of Erycihe paniculata, which is here always a 
heavy climber and not shrubby ; and among the undergrowth with the 
addition of Claoxylon sp. ; Corypha sp. ; and near the shore Blachia anda^ 
maniea ; Pluchea indica ; Cnesmone javanica. On bare isolated rocks 
lying well out on the reefs, and never covered completely by the tide, the 
species found aro always Fimhristylis sp. ; Cyperus pennatus ; and Beer- 
haavia repens. The same species also occur on bare rocky patches of the 
coast all round the island but especially on the west coast. Other 
species associated with these in such situations are Desmoducm polycar* 
pan ; D, triquetrum ; Bhimea virens ; Vernonia divergens ; F. cinerea ; ^ 
Pluchea indica^ etc. 

The isthmus uniting the outlying peninsula at the north-east corner 
with the main island has, mixed with the coco-nut trees occurring there, 
a sparse forest of Mimusops and Dipferocarpus, with an undergrowth 
towards the north coast almost exclusively of Macaranga TanariuSy to* 
wards the south almost entirely of Bodoncea viscosa^ though here and 
there on hummocks of soil as opposed to sand, are other trees, like 
Oroxylum indicum ; PEeterophragma adenopliyllttm^oic. Among the her- 
baceous species here the most notewoi'thy is Anisomeles ovatoy the only 
Labiate on the islands, which is, however, at this particular spot, very 
plentiful. On the coast of the north-east peninsula Physalis minima 
is a common species, it occurs, however, in similar situations here and 
there on both the Great and the Little Coco ; on the slope above 
Strdbilanthes pliyUostachy us is gregarious and plentiful, as it likewise is 
at the north end of Little Coco in a similar situation. 

As an example of the vegetation of level ground, where the soil is 
shingle instead of sand, the north end of Jerry island may bo described. 
Here on tho beach is a dense tliicket of Pemphis acidula ; behind this, 
a few examples of Pandanus odoratissimus ; many Sccevola Kmnigii ; some 
Tournefortia argentea and Sophora tomentosa bushes ; many coco-nut trees; 
much Gcesalpinia Bonducella, Behind this sea-fence the shingle is cover- 
ed with a mass of Ipomcea hiloha-y a striking contrast to what occurs at 
the north-east corner of the island where the shingle has I, denticulata 
only. The trees on this shingle are Termmalia Catappay Cocos nuciferay 
Ardisia humilisy Txora hriinnescenSy Gtietfarda spieciosOy Macaranga Tayia* 
rivSy Mimusops littoralis, Oyrocarpus Jacquiniiy Hernandia peltata. Be- 
sides the Ipomoea the only herbaceous vegetation consisted of a few 
fruiting Amorphophalli ; the tubers of these brought to Calcutta have 
since sent np bulbiferous leaves that shew the species to be nearly 
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related to, but probably quite distinguishable from, A. hulbifer and A. 
tubercuUger^ the two species hitherto known which exhibit this character. 
The east side of this island has outside the Pandanus fence, which is 
there about three times as broad and thick as on the west, a belt of 
Thespesia populnea and Guettarda speciosa^ with patches of Pempliia 
acidula and Olerodendron inerme, and some trees of Cordia suhcordata 
and Champereia Griijlthiana as well as a few thickets of Vitex Negundo 
and Desmodium nmhellatum. 

The sandy isolated spit on the reef between Great Coco and Jerry 
Island is not covered oven by spring- tides — it is about 70 feet long from 
north to south by some 30 feet across, and at the time of the writer’s 
visit there could be counted on it (mostly near the east side, and towards 
the south end) about a dozen germinating coco-nuts ; three seedling 
Hibiscus tiliaceus, a seedling Thespesia^ some seedlings of Oyrocarpus^ioMV 
seedling i/wcawa, two seedling Erythrina^ six seedling Carapa inoluccensis, 
one seedling Barrmgtonia speciosa, one seedling Entada scandens^ some 
young Jpcmima hiloha^ and one young Oynometra^ with two or three other 
species not recognised. 

In general features Little Coco so greatly resembles the other 
islands that it is unnecessary to deal wdth it in detail. The chief 
feature is perhaps the gi^eat abundance of Corypha data and Siphonodon 
eelastrinens ; still both species were met with, though sparingly, on the 
Great Coco. 

Before concluding, however, this general account of the vegetation of 
the islands tlie two fresh water accumulations deserve to be more parti- 
cularly noted. That on the Great Coco consists of a small lake in the 
narrow neck of land that joins the outlying north-eastern peninsula to 
the rest of the ishiiul. This lakelet is about 300 yards long and hardly 
100 yards wide, with its longer diameter acro5.s the isthmus. Its depth is 
a little over 3 feet ; it is unifoimly deep from side to side and from end 
to end, with a hard, oven bottom. At either end it is only separated from 
the sea by some 80 to 100 yards of shingle bank, and it seems difficult 
to understand wljy the water it contains does not ooze out, and how it 
is that it is unaffected by the adjacent salt water, since the bottom of 
the lake is lower than the point reached by the waves that beat up on 
the single beach, if not actually lower than the level of the highest tides. 
The bottom seems to be no more than the floor of what has formerly 
been a shallow bay on the fringing-reef, and the shingle banks which 
separate it at either end from the sea seem to be nothing more than the 
ultimate embankments that would result when the causeways connecting 
outlying islets with the main island are so enlarged by accretion as to 
cease to be covered by the tides. This postulates that the present out- 
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lying north-eastern peninsula had originally been detached from the 
main island and, being an islet of considerable width, that a causeway, 
ultimately becoming an embankment, has been thrown up by wave- action 
from each of the two adjacent bays. Soil washed down from the adjacent 
slopes during the rainy season has in the form of fine silt closod up the 
porous shingle banks at either end till these can now retain the fresh 
water within them and prevent the percolation of sea-water from with- 
out, To the east side of this lake there is a small flat meadow covered 
with Kyllinga and Flmhistylis along with some Cyperus polystachyus but 
very little grass. Whether this meadow was originally a naturally bare 
patch or is only part of the clearing made in connection with the 
abandoned settlement on the adjacent hill it is difficult to say. If, how- 
ever, it was artificially cleared, it is unlike the rest of the clearing in 
this, that no woody jungle is reappeai’ing in it now. At the time of our 
visit a number of snipe frequented the meadow. Close to the edge of 
the lake is a continuous belt of Hygrophila quadrivahis ; within this, and 
extending into the water, is a belt of Polygonum all round the margin of 
the lake ; inside the Polygonum float large matted patches of Pamouni 
Myurus. Hero and there are patches Limnanthemum indicum ; there 
is also a considerable quantity of Nymplirea rubra. The ordinary white 
Nymphcea Lotus^ so common in similar spots in the Andamans, is not 
present, a circumstance which inclines one to think that this red water- 
lily may have possibly been introduced during the attempt to settle in 
the island. The water is quite potable and apparently wholesome ; 
neither Ohara nor Zanichellia is present, perhaps tho water is rather 
deep for these. 

Very different in many respects is tho lagoon on Little Coco 
which is simply a mangrove creek that has been banked off from 
the sea by a small sand-dune having been thrown up across its mouth. 
It is not more than l|-2 feet deep anywhere, with also a level but at 
the same time a softer bottom than the Great Coco lake, and this bot- 
tom is covered uniformly throughout by a meadow of Ohara mixed with 
Zanichellia, Here the water, though perhaps potable on an emorgencyp 
and though used by native craft that call in for it, is slightly 
brackish, and the lake is fringed throughout by Bruguiera^ Lumnitzera^ 
Oertops, Avicennia, etc., while clumps of similar mangrove trees occur 
throughout it. Its area is considerably greater than that of the Groat 
Coco lake, for it is about a quarter of a mile long and a furlong across 
at the widest part ; it was haunted at tho time of our visit by teal. 
Here, curiously enough, Panicum Myurus does not occur, its place being 
taken by Paspalum scrohiculatum which floats in great patches at its 
south-western corner. There is no Limnanthemum and the Nympheea 
39 
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present is, as in the Andamans in such situatioi»s, the common N. Lotm 
and not, as in the Great Coco, the red-flowered variety. On the banks 
and extending into the water are considerable beds of Scirpus subulatus 
which does nbt occur in the other lake. Here on the other hand there 
is neither Polygomim nor Hygrophila present. 

Beyond the coco-nuts the vegetable products of the island can 
hardly be very highly assessed. Mimusops littoralis (Andamanese 
Bullet- wood) is common and so is Lagerstroemia hypoleuca (Anda- 
manese Pyen-ma) ; Ptercarpus indiens (Padouk) is rare however ; and 
even of second- or third-rate timber trees such as JDiospyros Kurzii (Zebra- 
wood) ; Dipterocarpus sp. (Wood-oil trees) ; Heritiera (Sundri) ; there is 
no great quantity ; the only bamboo found (Dendrocalamus strictus VAR P) 
is not very valuable and is not abundant ; while the only abundant natural 
grass {Andropogon contorlus) is so uninviting that the cattle on the 
island prefer eating Pandanus leaves to grassing it. 

In the subjoined list of the species obtained during the two visits 
(which must not, however, be considered complete, though it may safely 
be assumed to be representative of the vegetation of the islands), it will 
be seen that a number of species are undetermined. As a matter of fact 
they are probably mostly species hitherto undescribed, but owing to the 
shortness of time at the writer’s disposal, and owing to both the visits 
being at the same season of the year, it was impossible to obtain com- 
plete material of these, and it has therefore been impossible to prepare for 
them spocifle descriptions. In some cases roots or seeds of these have 
been brought to Calcutta and are now in cultivation there, so that their 
identification will, it is hoped, only be a matter of time. 

In presenting this list the writer wishes to acknowledge much kind 
assistance received by him in its preparation ; as regards Phanerogams^ 
from his friends Mr. W. B. Hemsloy, f. k. s., who has kindly com- 
pared a number of the more critical specimens at Kew ; Mr. J. P. Duthie, 
P, li. 8., who kindly assisted him in naming the grasses, and Mr. J. S. 
Gamble, F. l. s., who examined the solitary bamboo ; and as regards 
Cryptogams^ from Dr. G. King, f. r. s., who kindly assisted him in 
determining the F&rns ; Mr. G. Massee, P. L, s , who, through tlie good 
ofiices of Mr. Hemsley, kindly named the Fungi and supplied the des- 
cription of a new species of Xylaria ; and Mr. G. R. Milne Murray, 
p. L. s., who, through the intervention of Dr. King, most kindly examined 
the Algm. 

The list is followed by an analysis indicating its systematic, its 
physical, and its phytogeographio nature. 
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§ $ List of Plants collected in the Great Coco, Little Coco and 

Table Island. 

PHANEROGAMiB. 

THALABIIFLOKiE. 

ANONACE-ffi. 

1. Miliusa sp. 

Great Coco ; Lifctio Coco ; very common in both islands. 

The specimens obtained are in fruit only ; the loaves are glabrous 
but otherwise are much like those of M. lioxburghiana ; the fruits aro 
very like those of M. macrocarpa, 

MENISPERMACEiE. 

2. Ctclba pbltata H. f. and T. 

Groat Coco ; common. 

Burma, NicObars. Not previously recorded from tho Andaman 
group. 

3. Antitaxis calocarpa Kurz. 

Great Coco ; common. 

Andamans, Nicobars. 

NYMPHiEACE^\ 

4. NYMPHiEA Lotus Linn. 

Great Coco ; plentiful in the small lake at tho nortlj*east corner of 
tho island — only the red flowered form (N. rubra Roxb.). Little Coco; 
sparingly in the lake at the south-west corner of tho island — only tho 
white form (N. Lotus Linn.). 

This species is not included in any Andamans list and Kurz {Report 
on the Vegetation of tho Andamans^ p. 15) comments on the absence of 
NYMPHASACEis. As a matter of fact this species docs occurs in the Anda- 
mans; as docs Barclay a longifolia, Nymphoia Lotus is very plentiful 
everywhere about the settlement at Port Blair, and in one arm of a creek 
that had been shut off from the tide by a bank of earth only three months 
before, tho writer in December 1890 found hundreds of seedling plants 
already springing up. The lake in which it occurs on Little Coco is 
only a mangrove creek naturally closed from the sea by a sand-bank and 
the water is still slightly brackish ; the vegetation around consists of 
Bruguieraf Lumnitzera, Ceriops, Ariccnnia, and other mangrove swamp 
species. 
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CAPPABIDEiB. 

6. Capparis sepiaria Linn. var. gbanuipolia Kurz Mss. ex Prain, Jour. 
As. Soc., Beng., lix, Pt. 2, p. 275. 

Table Island ; Great Coco ; Little Coco. Very common everywhere 
in the group, both on ridges and flat land. 

Diamond Island (Arracan) ; Andamans; Java; Bali; Madura. 

6. Capparis tenera Dalz. var. latifolia H. f. and T. (0. oxyphylla 
Wall.) 

Table Island; Great Coco; Little Coco. Very common everywhere 
in the group, but only on ridges. 

Tcnasscrim; Andamans (Middle Island and South Island). 

VIOLACE-ffi. 

7. Alsodeia benoalensis Wall. 

Table Island; Great Coco; Little Coco. One of the commonest 
undershrubs in the group. 

Silhet, rare; Martaban, frequent; Andamans, very common every- 
where ; Nicobars, very rare. 


GUTTlFER-dS. 

8. Garcinia ? sp. 

Great Coco. 

An altogether doubtful plant represented by one leaf specimen 
among the plants collected by Mr. Kurz in 1866 ; nothing resembl- 
ing it was met with in 1889 or 1890. Mr. Kurz did not himself 
collect in Great Coco. A deputation that visited the island while 
he was at Port Blair brought him a few specimens ; there may even be 
some confusion as to the locality — the deputation visited Narcondam 
and elsewhere as well as the Cocos. 

9. Calophyllxjm inophyllltm Linn. 

Little Coco. In beach-forests on shingle behind the sea- face vege- 
tation, not common. 

Shores of India, Andamans, Nicobars, Burma, Malaya, Polynesia, 
Australia, and £. Atrican islands. 

DIPTEROCARPE^. 

10. Dipterocarpus pilosus Roxb. ? 

Great Coco ; eastern coast, inland from Ford Bay, common. Only 
leaf specimens obtained and it is not impossible that they may belong to 
J). Orifithiif Miq. 
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11. Dipterocabpus alatus Boxb. 

Great Coco ; common. Little Coco ; infrequent. 

Chittagong, Burma, Tenasseidm, Andamans. 

MALVACE^. 

12. SiDA ACUTA Barm. 

Table Island ; cleai^ed hillsides near lighthouso. 

A cosmopolitan tropical weed. 

13. Urkna lobata Linn. 

Great Coco ; in one spot only, in interior of island. 

A cosmopolitan tropical weed, introduction in this case may be 

attributed to bird agency. It hardly seemed to be indigenous as there 
were whore it was gathered only a few plants. Yet human agency 
appears impossible : the species is not present at the north-east of Great 
Ooco where once a small clearing was made, nor on Table Island where 
there is now a large clearing. It does not seem to be present in the 
Little Coco. 

Cosmopolitan in the tropics. 

14. Hibiscus Sabdariffa Linn. 

Great Coco only ; as if spontaneous in the small clearing ; one of the 
few remains of a garden that existed during the short time an attempt 
was made to settle in the island ; the few plants seemed unhealthy. 
Cultivated in the tropics. 

15. Hibiscus Abelmoschus Linn. 

Table Island only ; common thi’oughout the clearing, escaped from 
cultivation. 

Cosmopolitan in the tropics. 

16. Hibiscus tiliacbcs Linn. 

Table Island ; Great Coco ; Little Coco ; common, especially on the 
western coast, also plentiful at times in muddy flats behind mangrove 
s wamps. A stunted almost glabrous form occurs on coral-shingle on J erry 
Island. 

Littoral species, cosmopolitan in the tropics. 

17. Thespesia populnea Corr. 

Very common on all the islands. 

Littoral species on all tropical coasts in eastern hemisphere, intro- 
duced into West Indies. 

18. Bombax insignb Wall.? rar^. — ?? 

There are two forms of Bomhaa present in the islands 
1. A tree with armed trunk and branches; Zeq/?e^iS about 6, entire, 
narrowly lanceolate 5-8 inches long, 1-1| inches wide, gradually 
tapering to both ends almost sessile, stamens numerous. Tliis is com- 
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mon in all the islands, and if the writer is correct in considering the 
character of armed or unarmed trunk a trivial one, is the common 
Sombax in S. Andaman. The leaves suit exactly, and though in S. 
Andaman the trunk of old tali trees is smooth, young saplings are 
armed, as are the ultimate brauchlets even of old trees. The leaves are 
unlike any of the Indian or Burmese gatherings either of JBombax 
malabaricum or of Bombax insigne. 

2. A tree with unarmed trunk and branches, leaflets about 6, entire, 
obovate, acuminate 9-11 inches long, 2^-3 inches wide, gradually 
tapering into petiolules inches long, stamens numerous. This was 
obtained only iu Little Coco, it occurs in South Andaman also, for there 
are specimens at Calcutta, obtained by Mr. Kurz at Port Monat on the 
west coast. It does not at all resemble as to leaves of the other form nor 
does it resemble the leaves of Wallich’s type specimen of B. insigne. 
But its leaves precisely resemble those of Wall. Gat. 1840/4 (from Taong 
Doung, Burma), which was issued as B, malabaricum var, alhiflorum^ 
Wall. The number of stamens makes it impossible to refer the Anda- 
man plant at least to B. malabaricum. 

In South Andaman both forms have the leaves glaucous beneath ; in 
the Cocos neither form has ; so that this character perhaps cannot bo held 
as valid. Mr. Kurz did not consider the two Andamans forms separable 
from each other, and in one place he referred them to B, malabaricum^ 
but afterwards, on account of the staminal character, united them to 
B, insigne. Ho has, however, left a manuscript name “i/. hctero'pliyllumj* 
which proves both that ho had noted the existence of tho two kinds of 
foliage and that he could not separate the plants exhibiting them from 
each other. 

It should be noted that the convicts and others at Port Blair dis- 
tinguish two kinds of “Semul” or “ Cotton-tree.’* The distinction 
does not, however, apply to tho two forms referred to above, but to these 
two taken together and to tho following species. 

Both islands. 

South Andaman. Burma ? 

19. Eriodendron anfractuosum DC. 

Both islands, common. 

India, Burma, Malaya, Africa, and America, 

STERCULIACBiEJ. 

20. Sterculia villosa Roxb, 

Great Coco; Little Coco. 

India. 



1891.] 


305 


. D, Ve^etaHon of the Ooco Or&up. 

21. SrBBOaLiA. BUBiaiNOSii Vent, oar, QLA.BBf:sGENS King. 

Great Coco. 

A variety restricted to the Andamans and Nicobars. 

23. Sterculia parviplora Boxb. 

Little Coco ; only loaf specimens whioh, however, agree with some 
from Penang. 

23. Sterculia alata Boxb. 

Both islands, frequent. 

India, Burma, Malaya. 

24. Sterculia colorata Boxb. 

Great Ooco. 

India, Burma, Malay Archipelago, 

25. Sterculia campanulata Wall. 

Little Coco. 

Burma, Andamans, Java. 

26. Heritiera littoralis Dryand. 

Great Ooco ; Little Ooco ; common in the creeks. 

Littoral species on tropical coasts of eastern hemisphere. 

27. Buettneria andamanensis Kurz. 

Little Ooco ; common. 

Andamans, Tenasserim. 

TILIACE.^. 

28. Bbrrta Ammonilla Boxb. 

Little Coco, frequent. 

India, Ceylon, Burma, Andamans. 

29. Grewia lj:vigata Valil. 

In all the islands, common. 

India, Burma, Malaya, Australia, Africa. 

30. Grewia calophylla Kurz. 

Little Ooco, common. 

Andamans. 

31. Grewia Microcos Linn. 

Great Coco, infrequent. 

India, Burma, China, Malaya. 

Disciflor^. 

BUTAOBiB. 

32. Gltcosmis pentaphylla Corr. 

In all the Islands ; both the arboreous and the shrubby form ex- 
tremely common. 

Throughout India, Indo-China, and Malaya. 
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BUBSEBAOB^. 

33. Garuoa pinnata Boxb. 

Great Coco ; common. 

India, Burma, Malaya. 

34. Canaridm euphyllum Kurz. 

Great Coco ; very common. 

Andamans. 


MELIAOB^. 

35. Aglaia andamanica Hiern. 

Great Coco, Little Coco ; common. Flowers sweet-smelling. 
Andamans. 

36. Amoora Bohituka W. & A. 

Great Coco ; common. 

India, Burma, Malaya. 

37. Carapa moluccensis Lamk, 

Great Coco; rather uncommon. The form with obtuse leaves (C. 
obovata Bl.) only occasional in the creeks, but very frequent germinating 
along the beaches of all the islands. The form with ovate cordate 
acuminate leaves in two or three places on rocky parts of the eastern 
coast. Little Coco ; in one place only (form =(7. obovata Bl.) 

38. Chickbassia tabularis A. Juss. P 

Great Coco ; common. In leaf only, but evidently identical with the 
tree identified with this species by Mr, Kurz in Reg, Veg, Andam,y p, 33. 

OLACINE^. 

39. Cansjera Bheedii Gmcl. 

Great Coco ; a common climber. 

India, Burma, Malaya, N. Australia, S. China. 

40. Phlebocaltmna Lobbtana Mast. 

Little Coco. 

Tenasserim and Martaban. 

41. Sarcostigma Wallichii Baill. (S. edule Kurz.) 

Groat Coco ; rather common. 

Andamans. Mr. Kurz has in the Calcutta herbarium suggested 
the reduction of his own species to S. Wallichii BailL, a plant from the 
Salween valley, nor is there any character by which the two can be 
distinguished. 

CBLASTBINEJS. 

42. Glyptopetalum calocarpum Prain, Jour. As. Soc. Bang., Ix, 2 209 
— Euonymtis calocarpus Kurz. 
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Common in all the islands, also reported from Narcondam (leaf 
ypecinions only, and the locality perhaps a mistake — the writer could not 
iiiid tlic shrub in Narcondam). Very nearly related to G. zeiflanicum 
1 liwaites, from (h>ylou and S. India, but easily distinfyui.shod by its 
shorter racemes, smaller flowers and hardly fovcoljito petals. The fruits 
and seeds are exactly as in G. -eylanicnm. In this tlie leaves are al- 
ways entire. 

4o. SAIiAClA I'JllKOIDKS DC. 

Great Coco ; in creeks, an extensive climbing shrub, associated with 
A V icenui a ofk: Inalis. 

India, Burma, Malaya, Philippines. 

44. Siriio:Noi)OX oklasi ui xr-irs Griff. 

Great Coco, occasional j Little Coco, very common. A considerable 

tree. 

Pegu, Penang., Java. 


RHAMNILdi). 

45. Ventilaoo calycttlata Tnlasno. 

Great Coco. 

India, Burma, Malaya. 

4U). ZizYi’jrus (J’jNOplta Mill. 

Great Coco, not jit all (unnmon. 

India, Burma, M^alaya-, N, Australia.. 

•t7. CoEUlJIMNA A<IATH'A Brogii. 

Little C(u*o ; coast at nortJi end of island. 

India., Ceylon j Biii iiia, M-alaya ; N. Australia. ; S, W Africa,. 

AMPLLIDyJO. 

4S. Vrns pFiNtaoona Boxb. 

Table Ishind and Great Coco; common. 

Chittagong, Arracan, Andaruau.s. 

49. ViTiS CAIINOSA Wall. 

Common on a.ll the islands. 

India, Burma, Malaya. 
r>0. VlTIS PKDAT.A Wall. 

Groat Coco, and Ijittlo Coco; very cvimincvi. 

India, Burma, iMalaya. 

51. LeeA SAMUUe.lXA Willd. 

Interior of all the i.slauds, common. 

India, Burma, Malaya. 

52. Leba iiiiiTA Roxb. 

Great Coco. 

India, Burma, Malaya. 

40 
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SAPlNDAOKiE. 

63. Eeioolossom edule Bliimo. 

Botli islands, on ridges, common. 

India, Burma, Malaya, North Australia. 

64. Alloimiylus Coivsk Blumo. 

Grc?at and Littlo Coco ; not uncommon along the western sea-face, 
India, Burma, Malaya. 

55. Saiuxdus Danuua Voigt. 

Great Coco. 

Assam, Burma. 

60. PuMKTlA TOMENTOSA Kurz. 

Great Coco, coinmon. 

ludo-Ciiina, Andamans, Nicobarfl, Malaya, Ceylon. 

57. Dooonjia viscosa Linn. 

Gr(jat Coco ; a small tree very common at the iiortli-east corner of 
tlie island. 

Cosmopolitan in tho tropics, 

ANACARDTACE^E. 

58. Odina WoDiER Iloxb. 

Groat Coco. 

India, Ceylon ; Burma, Tonasseriin. 

50. PauISIHA f^SIONTS Ilook. f. 

Great Coco ; in leaf only. 

To 1 1 a.sse ri m , And a in an s. 

()U. SeMECAKPES SUDPAXnUIUFORMTS Wall. 

Groat Coco only, but there rather frcipient near the eastern coast. 
Chittagong ; (unnhie. Ai*ra(j:Lii, in the Ivoludyne valley, /v.a/v? ; on 
Boronga Island, Knr;:, Originiilly this was known only from specimens 
grown in tlio Calcutta garden (introduced from Cliittagoug) distributed 
by Dr. Wallieli (Cat. n. 987). 

0 I . S E M EC A li P ITS 11 ET IT POP II Y EL T.S B1 umO- 

Great Coco, interior, rather l’re(|uent j Littlo Coco, interior, extreme- 
ly common. 

Pegu, Tcnasscrim ; Andamans, Nicobars ; Sumatra, Java. 

G2. SpOXUTAS MANGIEEUA Willd. 

Great Coco and Little Coco, very common in tlio interior of both 
islands ; tho fruits are yellow and extremely sour, but much eaten by 
the wild pigs (Sns andinnancnsis) wliich abound. 

Tropical Asia ; Mr. Kurz found this iii S. Andaman also. 

Go. Dkacontomelum manoifercm Blumo. 

Great and Littlo Coco, frequent : in leaf only. 
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Andanians, Nicobars ; Malay Peninsula and Avchipolago ; Philippines 
and Fiji Islands. 

MORINGEiE. 

64j. Mortnoa PTEiiYaosrERMA Gaertn. 

. Great Coco ; a few trees have beou planted at the north-east corner 
of the island by the people of tlio attempted sotllonient ; a largo luiniber 
of seedlings have already appeared though iho iiitroducthni has been so 
recent. 

India; indig. in North-West Hiiualnya, olsowliero cultivated in 
tropical countries. 


CAr.YCIl’LORA5. 

CONNARACEyE. 

65. CONNARUS GIBROSUS Wall. 

Great Coco. 

Tonasserini, Malaya ; Andamans. 

LEGUMINOSiB. 

66. Crotalaria sertcra Retz, 

Table Island; very common throughout Mio clearing ; apparonlly 
introduced, as it was not found in Great Coco or Litllo Ct)Co. This 
species docs not seem io occur in. the Ainhinnui groii|) proper; at Port 
Bhvir in S. Andaman Crotahiria rafusit is the species tJiat lias been in- 
troduced and occupies similar localities. 

India, Burma, Malaya. 

67. DeSMOLHU\T lJMREtJ.ATi:AI DO. 

In all the islands, very common on tlio coast. 

India, Burma, Andamans, Malaya, Philippines, Polynesia, Mascaroiio 
islands. 

68. Desmootum triquetrttm DC. 

Table Island and Great Coco ; very common on bare rochy slopes on 
west coast, occasional on Iiiglicr ground in tlio interior ; Little Coco, 
occasional in the interior. 

India, Burma, Malaya, Andamans ; Pliilippines ; S. China, 
r69. De.vMOdtu.m raxir.oiujm DC. 

In all the islands, rather frerpiont on the higher ground in tho 
interior. 

India, Burma ; Andainans, Nicobars ; Malaya. 

70. DesMODIDM rOLYCARl'IJM DC. 

TaVde Island and Great Ccco ; very abundant on all the rocky slopes 
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on the western coasts. This species has been referred to {Jour. As. Soc,, 
Beng., lix, pt. 2, p. 251) avS perhaps introduced into the Andamans, be- 
cause Mr. Kiuz did not meet with it in ISuo when ho explored a part 
of the ^ionp. lint from what the writer has been able to note since, ho 
is coiivineed that tlie species is indigenous in the Andaman group. 

East Africa; Tropical Asia ; Alalaj^a, Philippines; China, »Japan ; 
Polynesia. 

71, Desmodtum triflokum DC. 

Tablo Island, in the lightliouso clearing on grassy slopes. There 
is a white- and a red-llowercd variety and both are equally coinnioii, 
Cosrno 2 )olitan in the tropics. 

72. Alystcaim-us vagi.vatjs DO. 

Great Coco, in tlio small clearing at the north-east corner of tho 
island, {)robably' introduced. 

Tropical weed indigenous in eastern hemisphere; introduced in 
America. 

7ih PlfASEOLl'S sp. 

Groat (Joco. Appearing ns seodling.s in tho droppings *^f tho half- 
wild cattle oil a bare grassy liill-sido in the .south-west of t he island, much 
frecpicnted by these, ivero seen during the second visit to tlie island 
nninerous examples of what npjioar.M to ho a s])oeies of tin’s genus, li^ach 
leaflet has in tho centre a roiiiforin white mark which onglit to be di.y- 
tinctivo, yet the writer cannot recall a variety which e.vliibds this. Tho 
origin of the seeds could not bo traced, no Plinseola.^ was observed in tho 
abandoned clearing in iSSfl, and unCurtunately it was impossible to ro- 
exainino that locality in 1800. 

74 Aiiuus rai:cATOuius Linn. 

Groat Coco, common; Little Coco, very common. 

Co.smopolitau in the tropic.s. 

76. Amius FLLcuEEr.os Wall. 

Ill all tho island.s, very (!ommou. 

Africa, India, Burma, Malay^a, Andamans. 

7t). Erytiiki.vv ixnjCA Liunk. 

In all the islands, in coa.st 5:0110 ; not nearly so common as it i.s on 

Diamond Island at tho month of the Ba.ssc}in river. 

India, Burma, Malaya; Andamans, Nicobars. 

77. MuCUNA (imANTEA DC 

Great and Little Coco ; 0110 of the commonest climbers on flat land 
in the interior bolniid the mangrovo sivamp.s. 

India, Andaman.s ; Malaya; Philippines; Polynesia. 

78. MuCUNA PRURIENS DC. 

'rahlo Island, very common, interior jungle on ridges. 

Cosmopolitan in tlio tropics. 
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79. PuERARfA CANDOLiiEi Graham. 

LitMo Ooeo, common. 

Tonosscrini. 

80. PRERARIA l‘llASi:()I:011>ES HeiiMi. 

Great Coco, cornmon on tho western coast. 

India, Ihirms, S. China, Malaja. 

81. Ca.savama onnTsrFoLiA DO. {Ihilichoa liopaiaa Tliiiiihu:.) 

In all tho islands, oiio of the commonest eliinlxn-.s iho soa-faco 

here as on the nurmesi^, tho Andamans, Nieobars and Malay coasts. 
Cosmopolitan on tropical .siiorcs. 

82. ViHNA LUTEA A. Gray. 

Little Coco, very common on coasts both cast and west ; Groat Coco, 
rather rare. 

Martaban, Malaya; Andnmans, Nieobars. 

Cosmopolitan in tropics, hnt ahsont from India. 

83. Pterooarpus indici s Willd. 

Groat Coco, infrequent. 

India, Purina, Andamans, Malaya; Pliilippiries ; S, Cliiiia. 

84. Deufus scanoknm Ihmth. 

Great and Little Coco ; very common. 

India, Burma, Amhnnans, Malaya.; S. China, N. Australia. 

85. L)ERR1S StNlJATA Beutli. 

Great Coco, extremely common on the eastern coast. 

Pe.i^u, Teriasserim, Malay Poiiinsula ; Andamans, Malay islancls ; 
Ceylon, 

86. Derrts aMOiNOSA BenMi, 

Both islands, common, on rocky pai ts of tlio coast. 

India, Burma, Malaya, Afiica, Australia, Polynesia. 

87. PONOAMIA Or.AHItA V^CUt. 

In all the islands, a common tree in tluj coast zone and espocijilly 
along tho .sides of mangrovo creeks ; never soon climhing. 

India, Buraia, Andamans, Malaya; Polynesia; N. Australia,; 
Seychelles. 

88. Soi'iroiiA TO^iENTOSA Linn. 

Great and Little Coco, west coast, but infrc((ueut. 

Cosmopolitan on tropical sea-slioros. 

89. MEZO.VinJUON ENNEAlUlVLLnil W. & A. 

Great Coco, common on summits of interior ridges. 

Cacliar, Chittagong ; Pegn, Tcna.ssorim, Ceylon, Malay A,rchi])olago. 

90. CiESALPJNIA Bonduoklla J^'lcm, 

In all tho islands, very common in tho sea-face jungle along tho 
beaches. 

Cosmopolitan in the tropics. 
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91. CiESALPlNlA NuGA Ait. 

In all tlio islands ; very common in the jungle on flat land behind 
beaches and mangrove-swamps. 

India, Oejdon ; Burma; Malaya; Philippines; N. Australia; S. 
China ; Polynesia. 

92. Tamauindus indica Lirm. 

Groat Coco ; a single Im-go tree on west side of mouth of crook 
opening into Pollok Bay. This tree grows in a place whore it could 
hardly have been planted ; if planted where it grows it can hardly bo 
imagined for what object the po.si t ion was sol octed and the ti'oe is obvious- 
ly much older than the last .attempt .at settloinont in the island. This bay 
is at certain seasons an anchonigo for Burmese junks calling to obtain 
coco-nuts and the introduction of the tree is probably due to a tamar- 
ind fruit having been cast overbroad from ono of thess junks and thrown 
up by the tide wliere the tree now grows. 

Throughout the tropics, cultivated; perhaps indigenous in Africa. 

93. CVNOMKTTIA UAMiFLOFSA Linn. 

Ill all the islands ; very common in Hat, muddy lands behind man- 
grove swamps. 

India, Ceylon; Burma, Andamans, Nicobars, Mahay a ; Phil i pines ; 
N Australia. 

94. Bntada scandens Bonth. 

In all the islands, frofpiont ; its seeds occur in all the shore-drifts 
and it was one of the s])ecicH found gorminating on n sandy s]>it (.an iu- 
cipiont island) hotw'cen Jerry Island and tlio south end of Great Coco. 
Cosmopolitan in the tropics. 

95. Adenantiiera pavonina Benth. 

T.ablo Island and Groat Coco, common. 

India, Ceylon; Burma, Andamans, Malaya; I^hilippincs ; S. Cliiiia. 

96. Acacia conoinna DC. 

Great Coco, rather common. 

India, Ceylon ; Burma, Malaya; S. China. 

97. Acacia fennata Willd. 

Ill all tlu^ islands, very common. 

Africa ; India, Ceylon ; Burma, Andamans, ^lalaj^a. 

98. Aldizzia Lejihek Benth. 

Great Coco. 

A frica ; India, Ceylon ; Burma, Tenasscriiii, JMalaya : Andamans ; 
China ; N. Australia. 

99. Aliuzzia ruooERA Benth. 

In all the islands exceedingly common on the inttu'ior i*idgos ; stun- 
ted and wcatlierbeateii where it approaches the west coast. 
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India, iivirma, Malaya, Philippines, (not yet reconluil from south 
Andaman). 


RHIZOPHORE^. 

100. Rhizoptioha mccronata Lamk, 

Great and Little Coco, frcqnont iu mangrove Hwjunps. 

Tropical shores of Africa, Asia, and N. Australia. 

101. UmzopiiORA coNjrcjATA Linn. 

Gimt Coco, common. 

Tropical shores of Asia, and Africa. 

102. Ckkiops Oandollrana Am. 

Groat Coco, common. 

Tropical shores of Eastern Hemisphoro. 

103. Ckriops R(^xnuRr;iiiANA Am, 

Great Coco, not common. 

Tropical shores of Eastern TJemisphere. 

104. Bruguikra gymx'orihza Lamk. 

In all the islands, common. Thi.s i.s the chief con.^titiicnt of the 
inangrove Jungle in the g*i-ou[); it germinates very Jreely also a-long tho 
sandy beaches though there it doul)tle.ss thjes not pei-sist ; it also ger- 
minates along the ridges of coral that are formed hct.veen the mainland 
and small outlying islets like Lascelles Tshiiid, Rat Islaucl, Button, and 
otiicr.s, and as tho roots spread tliey help to collect the ‘‘drift of tho 
tides and shew how it i.s possible for the i.sland to increase in size with- 
out postulaling a general uplieaval for tlui gron[). On hai’o rocky pro- 
montories on tho west coast where long rocky ledges and reefs of loose 
boulders run many yard.soiil to sea, luiinbers of seedlings alsouppear and 
though the.se spots ai-e oxjxjsed to the full force of tin; south-west monsoon 
many of these resist tho waves for at least several seasons; tho only 
other constituent of tho mangrove jungle that does this is Avicctinia^ 
many spoeimoiiS of which though ilwarf ami wcatlierheaten are evidently 
of considerable ago. VeuiplnH^ which also greatly alTects .such positions 
is TLot partial to inangrove Rwamp.s proper at nil and was never seen 
along the creeks. In tho .small lake on Little Coco the water of which 
was potable though not good almost all the con.stituunts of a rnangrovo 
swamp wore growing freely. 

^Tropical shores of Eastern Hemisphere and Polynesi«'i. 

COMBRETACE/E. 

105. Tekminalia Catappa Linn, 

In all the islands ; one of the commonest trees on the .shoj o and 
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not infvequenfc in tho interior on flat lands, but not met with ascending 
the ridges. There is apparently no siudi species as T, iirocera. 
Andamans, Malaya; planted olsowhero in tho tropics. 

106. Tejiminatja nrAi.ATA Kurz. 

Great Coco, frequent. 

Burma, Tenassorim, Andamans. 

107. Lttmnitzeiia iucemosa Wilkl. 

Little Coco, very common amonc: TnanfrroTes in the lagoon. 

Tropical slioros of Eastern Hcmispliorc and Polynesia. 

108. Illigeka CoNYZADKNfA Meis.sn. 

Great Coco, a rather common climber. 

Teuasseri m, Audi ima r is . 

109. Gyuogaium:s Jacquini Roxb. 

In all the i.slaiids, probably tho commonost species in tlio groiij^. 
Tropical sua-ishores of the old world and Polynesia. 


MVRTACE^E. 

110. Barimnotonia SREcrosA Forst. 

Ill all tho islands, A-ei*y common. 

Ceylon; Andamans, Nioobars; Malaya; Australia; Poivnosia : on 
sea- slioros. 

111. Barrinotonma raoemosa Bhimo. 

In all the islands, very common. 

India, Ceylon; Burma, Malaya; Andaimuis, Nioobars ; Polynesia ; 
on sea-shores. 


MELASTOMACEyK. 

112. Mkmecvlox kj)i;lio Roxb. 

Gi’oat Coco; enst coast, on rocky promontory at sonih end of For<l 
Bay — only one trea;; seen. 

Aiidainaiis, Malaya, Philipinncs. iSlr. Kiii'z has a‘ spoeimen f roiu 
Great Ct»co also, only in le i f, and has it from 8. Andaman in [lower. 

LYTilRACE.E. 

113. Pemrims A(-ioiiEA Forst. 

In all the islands ; very coiumoii, especially on the west coast on 
rocky or shingly promontories. 

Tropical shoies of Eastern llemi.sphere. 

114. LAV^ERSTiUEMlA IIYROI.EECA Klirz. 

Great Coco, common in the interior. 

Andamans. 
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115. Lagerstrcemu sp. 

Little Coco ; one tree only seen. 

A tall straight tree, about 100 feet, leaves sessile, oblong-lanceolate 
8 in. long, in. wide, thinly coriaceous, fruit in., calyx woody, 

lobes spreading. 

The leaves of this are unlike those of any Indian species ; the fruit 
is very like that of L, calyculata Kurz, from Martaban, but the leaves are 
very different, being larger, much thinner, and perfectly glabrous. 
This, when flowers are found, will almost certainly prove a distinct 
species. 


PASSIPLORE^. 

116. Modecca cordifolia Blume (fide Masters). 

Great Coco, common. 

Andamans ; tho specimens are exactly like the common Andaman 
coast Modecca and the flowers appear not to differ from those of M. cardio- 
phylla Mast. 

117. Carica Papaya Linn. 

Great Ooco, introduced but perfectly naturalised and already ex- 
tending in an unbroken line among the coco-nuts on the cast coast, 
from tho north-east comer to within 3 miles of the south end of tho island ; 
one or two isolated specimens occur at tho south-east corner evidently 
originating from fruits washed up by tho sea. Half a mile from tho 
south end on the west coast is another spot, well into tho interior, where 
some trees occur — tho result apparently of independent introduction as 
they occur near the remains of some huts used by coco-nui gatherers 
who visit tho island at intervals. 

Cultivated in warm countries ; originally American. 

CUCURBITAOE^. 

118. Tuichosantties palmata Roxb, 

Little Ooco ; near north end of island. 

India, Ceylon ; Burma, Andamans ; Malaya ; NT. Australia ; China, 
Japan. 


FICOIDEufE. 

119. Sesuvium Portulacastrum Linn. 

In all tho islands ; common on sandy beach os on the east coast. 
All tropical and sub-tropical sca-sliorcs. 

41 
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COEOLLIPLOEiE. 

RUBIAOE^. 

120. Stepiiegynr diveesifolia Hook, f. 

In all the islands, extremely common, 

Chittagong, Burma, Tenesserim ; Philippines. 

121. Muss>enj>a calycina Wall. (M. macropliyllm forma distinctior). 

In all the islands very common. The calyx-teeth in these examples 

are J in. long and J in. broad. 

Pegu, Tonasserim, Andamans. 

122. Wejvgua Koezit Hook. f. 

Little Coco ; common in interior. 

Andamans. 

123. Bandia longifloea Lamk. 

Little Coco, common. 

Assam, Chittagong, Burma, Tenasserim, Malaya ; Andamans, 
Nicobars. 

124. Diplospora singularis Korth. 

In fill the islands, extieiiiely common. 

Assam, Burma, Tenasserim ; Malaya. Not yet reported from other 
parts of the Andaman group, 

125. G ltettauda speciosa Linn. 

Great Coco, east coast ; frequent. 

Cosmopolitan on tropical sea-shorcs. 

126. IxouA geanpifolia Zoll. & Mor., var, Kuiizeana Toys. & Biniiend. 

In all the islands, common in the interior jungle ; a small straggling 

shrnb. 

Nicobars. This is exactly like the type of Teysmann and Biiinen- 
dyk’s i. Kurzeana. 

127. IxORA BECNNESCENS KurZ. 

In all the islands ; very common along the beaches. A fine tree, 
often 60-80 feet ; extremely unlike the preceding. 

Andamans, Nicobars. 

128. IxOKA CUNEIFOLIA Roxb. 

Little Coco ; infrequent. 

Assam, Burma, Tenasserini. 

J29. Pavetta inluca Linn, 

In all the islands, very common. 

India ; Burma, Andamans ; Malaya; S. China ; N. Australia. 

130. Morinda ciTiaFOLiA Linn., zmr, r.RACTEArA Roxb. 

In all the islands, exceedingly conimon along the coast. 

Laccadives ; Andamans ; Nicobars ; Sunderbuiis ; Arracau. 
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131. PSYCHOTRU ADENOPnVLLA Wight. 

Very common in all the ishimla. 

Assam, Pegu, Tcimsseriui ; Anchimaiis. 

132. PjEDEurA F<ETIDA Liun. 

Very common in all the islands. 

India, Burma, Malaya. 


COMPOSIT.E. 

133. VeKNONIA OIxVKIfEA Lo.««.s. 

Table Island, common in the clean ng near tlu* light ho nse ; (irojit 
Coco, frequent in the small clearing at the north-east coi-ikm* hut nlso 
plentiful on bare rocks on the Wi-storn soa-faec of the island, 'rhough 
probably an introduced plant in the two first situations, its .‘ippearance 
on the west coast, whore it is oxtromiely plentiful, indicates that it 
has also reached the island independently of human agency. 

Trojiical Asia, Africa and America. 

134. Veunonta DivEii’OEXS Benth. 

Great Coco ; plentiful on rocky promontory at north end of island. 
India, Burma, Tenasseriin. 

135. Adenostejima viscosuu Porst. 

Groat Coco, on the western coast and at the north end of tho island. 
Cosmopolitan in tho tropics. 

136. Aoehatum coNYZOinKs Linn. 

Table Island, common in tho clearing neai’ the liglithonso. 
Cosmopolitan iii tlio tropics; originally Anioricaii. 

137. Blumka VI kens DC. 

Groat Cocf), profuse on rocks on western sea-faco ; in one sheltered 
cove tho stems were over 8 ft>ot high. 

India, Burma, Tmiussoriui (Mergiii, Urlfilh)^ 

138. PiArCr:;EA iniuca Loss. 

Great Coco, common on the coast. 

India, Burma, Malaya, China ; sfja-shores. 

139. Wedelia scandexs C. B. Clarke. 

In all the islands, common in tho .soa-fenco .jnnglo, a ratlun- hi-ittle 
woody^ climber with stcuns .30 — oO feet long. 

Tropical sea-shores of ludin, Burma, ^Mahyu, Andamans and 
Nicobars. 


COODLNOVJiLE. 

140 . SCA'.VOEA KiENIOIl Vahl. 

In all the islands, very common in the coast zo:i(\ 

India, Burma, Malaya, Au.striiliu, Polynesia ; on sea-coasts. 
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141. Aruisia HUMiLi?» Valil. 

In Jill lliii islaiiilsj <!oin!iioii in ilu* loi’Csi'. 

India, Cliina, Malava. 

142. yEorCicuAS !\iajv:.s Cjacrhi. 

Great Coco; frmta Bnen in the sca-drifis on tho coast; doubt- 
less the spf3C5ioa occurs frciiiiently in the mangrove Bwaui[)S, though no 
individual tree was met with. 

Cosmopolitan on tropical sea-coasts. 

SAPOTACK/E. 

143- Mimdsops LiTTortALis Kurz. 

In all the islands ; ncixt to Gyrocarpus Jarquini^ tiiis (the Andaman 
Eli Hot- wood) is the commonest tree in tho group. 

In Jerry Island, oil tlie south end of Great Co(^o, and for about two 
mil os along the coast at tho south end of Gi’oat Coco, lu'arly every tree 
that has atlained a ludglit of 80 feet presents from ilie sea tho ap- 
pearance of being dead. Clo.ser in.speclien. how(‘vei\ shcAvsthat in many 
(perhaps most) cases only the whole of lln*. main hranclioy are dead, 
while al>out their bases or along tlu' main trunk nnmevons close bundles 
of small branche.s have aj>pearod, tbe leaves of Avlrieh the trees 

still alive. Tho same thing is ap|)aront at the south-west corner of 
Lirtlo Coco but is less striking because le.ss extonsive, 

Andaina ns, Nicobars 


EBENACE-^E. 

144. Diospyuos Kurzh Hiorn. 

Little Coco ; Great Cnco, rare. 

Andamans, Nicobara, ^ 

APOCYNEill 

145. Rauwolkia serpentina Bentli. ' 

Groat Coco, common. 

India, Burma, Tena.sserim, Java ; not previously reported from iho 
Andamans. 

14t). Cerueua OnOLLAM, Gam-tn. 

Groat Coco, rare ; in mangiovo swamp.s, 

India, Malaya, Andamans; China; Australia, Polynesia. 

147. OcTiROSu r.ORDONiCA Gmel. 

Little Coco, common ; in beach forest.s. 

Andamans, ALalaya, Scychelic.s, Mascarene Islands. 
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148. Tapernjimontana ori«pa Roxb. 

In all tho islaiidH, very common alont^ tlio west coast. 

Andamang Nicobarg, Diamond Island (oil Arracan coast). 

149. STRoriiANTitus Walliohit A. DC. 

Great Coco ; a larp^e climber, in leaf only. 

India, As.sam, Chiibigong. 

150. Anodendron panicu latum A. DC. 

In all tlio islaiuls. 

India, Burma, Malaya, Philippines, 

151. CuONEMORlTIA MAC ROPII YLLA G. Don. 

Little Coco, common. 

India, Andamans, Malaya. 

ASCLlCPlADEylO. 

152. Sarc()loiu:s glorosus AValL 

Great Coco and Littlo Coco ; common in m.'vn,'^rovc> .s\vam|>.s, 
Sundcrbiins, TeiiM.ssorin.i, Malay Pciiinsiila, ; Nicobars. 

153. Hoy A I'Aiusitioa AV"a,ll. 

Groat Coco. 

Assam, Kliasia, Chiitai>fong, Tenasserim, Malaya; Andamang. 

154. Hoya Div KKSiKOLiA Blumo. 

In all the island.^ ; cxtronioly common. 

Burma, jMalaya. 

155. DjSCIUDIA Nl.:.M.MULATMA R. Bl*. 

Little Coco ; not comnion. 

Cacliar, Chittagong, Tenassorim, Malaya, Andamans ; Australia. 
GENTIANACEyE. 

156. LiMKANTTiEMnM TNDTCUM Thwaites. 

Great Coco ; abundant iu the small lake at the north-east corner of 
tho island ; not in the lake on Little Coco and not previously reporlcd from 
tho Andamans. The lake is adjacent to tlie small clearing and tho 
species may possibly be an introduced one in tin's locality. 

Afghanistan; India, Burma, Malaya; Australia, Fiji; Mascareno 
islands. 


BORAGINILE. 

157. CoRTUA sunGouT>ATA Lanik. 

Great Coco, a ruthor cotrimon ti-cc in tho beach-fore.sts on tho east 
coast. 

Andamans, Malaya; Australia; Sandwicli Islands. 
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158. ToURNEFOliTlA ARGHINTEA Linn. f. 

Great Coco, very rare; Little Coco, extremely common on the 
western coast and in the beach-forests, where it often reaches a height of 
35~40 feet with a trunk of somotinics a foot diameter. 

Ceylon j Malaya, Andamans, Nicobars ; Australia ; Mauritius. 

CONVOLVULAOE^3. 

159. Erycibe paniculata Roxb. 

Great Coco, very common in interior. 

India, Burma, Tenasscrim ; Malaya ; Andamans, Nicobars ; Aus- 
tralia. 

160. AudYKErA TILIJE FOLIA Wight. 

G reat Coco ; common on the coasts. 

India ; Andamans, Malaya ; Phili23pine.s ; near the sea. 

161. Argyreia HooKERf Clarke. 

In all the islands, common. 

Sikkim, Bhutan, Assam, IMartaban. 

162. Argyreia LANi(iEOLATA Choisy. 

Great Coco : exactly— TFaZi. Cat, 1395. 

Tenasscrim, Andamans. 

163. Lettsomia PEGUENSis Clarke. 

Little Coco. 

Pegu, Tenasscrim, Andamans. 

164. Ipom.ea grandiflora Lamk. 

In all the islands, very abundant on the coasts. 

East Africa ; India, Burma, Malaya, Andamans ; Australia, Poly- 
nesia j introduced in America. 

165. Ii’Om;ea coccinea Linn. 

Table Island, rampant in tho jungle near tho Ughthoiise clearing ; 
escape from tho light-keeper’s garden. 

Native of America ; cult., and a frequent escape, in tropical Asia. 

166. Ipoma':a Batatas Lamk. 

Table Island, cultivated in tho lighthouse garden. 

Native of America ; cult,, in tho tropics generally. 

167. IP0M.EA DIGITATA Liuil. 

Great Coco, on tlio west coast, occasional. 

Cosmopolitan in tho tropics. 

168. Il’OMiEA DENTIOUliATA Clioisy. 

Great Coco, very plentiful at north end of island, Imt almost al- 
together restricted to the coral-shingle ; at south cud of island and on 
Little Coco, exceedingly uncommon. 



321 


1891»] D, Prain — The Vegetation of the Coco Oronp. 

Seychelles ; Ceylon ; Malaya, Andamans and Nicobars ; Ansfcralia, 
Polynesia. 

169. Ipomjka TaRPETHCJM R. Br. 

Both islands, not uncommon. 

India, Burma; Malaya; Australia, Polynesia; Mauritius, Soychollos. 

170. IPOMiEA BILOIU Forsk. 

In all the islands, very common ; alFects principally the sandy 
beaches ; in Jerry Island, however, grows on the shingle and occurs under 
rather dense jungle, from side to side of that island, at its north end. 
Cosmopolitan on tropical sea-shores. 

171. CONVOLVULOS PAUVIFLOUUS Vahl. 

In all the islands; very common in tho jungle along the western 
sea-face. 

Africa ; India, Burma, Malaya, Andamans ; Australia. 

172. POUANA SPECTAlilLIS KurZ. 

Groat Coco. 

Tenasserim, Andamans. 

SOLANACE^\ 

173. SoLANUM Melonokna Linn. 

Table Island, cultivated in tho light-honso garden ; Great Coco, 
plentiful and quite naturalised all over the clearing at the north-oast 
corner of tho island ; remains of the gardoTi. 

Cult, in all warm countries. 

174. Physalis minima Linn. 

Great Coco ; abundant on rocky parts of the coast just above limi(>s 
reached by spray during storms, on east, lujrth and Avost coasts; Little 
Coco, on rocks in similar situations at north end of island. 

Cosmopolitan in the tropics. 

175. Capsicum minimum Roxb. 

Table Island, in clearing, occasional, escape from tho light-keeper’s 
garden; Great Coco, throughout tho clearing very abundant; unlike 
Solaiium Mdougenti this is not confined to the clearing but is extending 
into tho jungle much as Carica Taimya is. 

India and Malaya ; cultivated and frequent as an escape. 


SCROPHULAaiNEAi]. 

176. ScOPAllIA DDLCTS Linn. 

Tabic Island and Great Coco; abundant in tlio clearings on both 
islands ; introduced. 

An American Aveed, now cosmopolitan in the tropics. 
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BIGNONIACB^. 

177. Oroxylum indicum Vent. 

Little Coco, very plentiful at north-east corner of the island ; Great 

Coco, rare. 

India, Ceylon ; Tndo-Cliina, Andamans ; Malaya. 

178. Hetrropttragma AOENOPnyLLUM Seem. 

Ill all the islands, very common. 

Assam and Eastern Bengal, Burma, Tonasserim ; Andamans. 

ACANTHACBJE. 

179. TiiUNBEiiaTA laurifolia Lindl. 

In all the islands, very common. 

Arracan, Tenasserim, Malaya ; Andamans. 

180. Hygbopittla quadrivalvis T. And. 

Great Coco, abundant in the wet ground at the margin of the 
small lake and forming a continuous ring outside tlie belt of Polygonum 
growing at the water’s edge. 

India ; Andamans, Burma, Malaya. 

181. STROBILANTnES PHYLLOSTACHYCS Kurz. 

Groat and Little Coco, a gregarious species common on most 
of the rocky promontories on the east coast of both islands. 

Pegu, Tenasserim. 

182. Eranthemum ai.bum Nces. 

Great Coco ; common in the beacli -forests. 

Chittagong, Buriiia ; Malaya ; Andamans, Nicobars. 

183. Eranthemum cinnabarinum Wall., var. succistfolia Clarke (E. 

SUCCIFOLIUM Kuiz.). 

Great and Little Coco; common in the beach-forest. 

Nicobars. 

These two species are recorded because in tlie largo suite of speci- 
mens collected, some examples agree exactly with Andamans specimens 
named E. album by Dr. T. Anderson, and others agree exactly with tho 
original specimens of Mr. Kurz’s E. succifoUum. Bnt I do not think 
that there are really two species present. The plants are referred by 
Anderson to E. albnyyiy hvit aro considered by Clarke a white-flowered 
fern of E. cinnaharinnm, and are held by Kurz to bo two distinct species. 
The original specimens of Kurz’s Eranthemum alburn^ T. And. ? (314 of 
Nicobars list) I cannot, however, distinguish from those of E. succifoUum 
(313 of that list)* 

184. Rungia parviflora Nees, var. pectinata Clarke. 

Tal>le Island ; in the light- house clearing. 

India, Burma, Andamans ; a weed, introduced. 
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185. Peristrophb acuminata Nees. 

Great Coco, very common on the east coast. 

Tenasserim, Malaya ; Andamans. 

VERBENACEiR. 

186. Lippia nodiflora Rich. 

Little Coco, ill swampy .ground at west side of island, plentiful. 
Cosmopolitan in the tropics. 

187. PrEMNA INTEGRIFOLIA Liun. 

In all the islands, very common on the coast. 

India, Ceylon ; Burma, Malaya ; Andamans, Nicobars ; on sea coasts. 

188. Premna sp. 

Great Coco ; a climbor common on the western sea-face, also ob- 
tained on Rutland Island. 

In fruit only ; almost certainly P. oh ttisf folia. 

South Andaman, Malayan Archipelago, Australia. 

189. ViTEX Heciundo Linn. 

Great Coco ; east coast, very rare ; Little Coco ; in salt marshes, 
extremely common. 

Afghanistan, Tropical Asia, Philippines. 

190. VlTKX PUBESCENS Valil. 

Table Island ; common on north coast. 

India, Burma, Malaya. 

191. VlTEX WiMBERi.EYI Kui’Z. 

Little Coco, not common. 

Andamans. 

192. Clerodendron ineume Gaertn. 

In all the islands, e.xtrcnicly common on the coasts. 

India, Burma, Tenasserim, Andamans and IS'icobai’S. 

193. Avicennia officinalis Linn. 

Common in one mangrove swamp near south end of Groat Coco; 
elsewhere rare. 

Indian, Malayan, and Polynesian sea-coasts. 

LABIATiK. 

194. Anisomeles ovata R. Br. 

Great Coco ; abundant in beach-forest at north end of island. This 
docs not occur in the small clearing, but is very abundant in the jungle 
near it. It may have been introduced by man but is more probably 
indigenous ; it occupies much the same situations and is cvoii more plenti- 
ful in Diamond Island. Not previously reported from the Andamans. 
India, Burma, Malaya, China, Philippines. 

42 
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Incompletje. 

NYOTAGINE^, 

195, Boerhaavii repens Linn. 

In all the islands, common on every rocky promontory and on all 
the isolated rocks on the reefs not covered by the tides. 

Cosmopolitan in the tropics. 

196, PisoNiA ACULEATA Linn. 

In all the islands, ono of the commonest climbors in the beach-forests. 
Cosmopolitan in the tropics. 

197, PisoNiA EXCELSA Blume. 

In all the islands, common in the beach- forests. 

Andamans, Malaya. 


AMARANTACE^. 

198. Celosia cristata Linn. 

Table Island, an escape in the light-house clearing. 

Cosmopolitan in the tropics. 

199. Acityuanthes aspera Linn. var. typtca. 

Table Island and Great Coco, common in the clearings, introduced. 
Cosmopolitan in the tropics. 
var, PORPHTRISTACHYA Hook. f. 

Little Ooco, very abundant in the beach-forests ; stems 10-15 foot 
long, climbing over the sea-face jungle. A plant in habit remarkably 
unlike the preceding. 

South -Ea stern Asia. 

200. (JOMPITRENA OLOBOSA, Lilin. 

Table Island, an escape, but very plentiful and extending into tlio 
jungle. 

Cosmopolitan in the tropics ; probably originally American. 

POLYGONACE^. 

201. Polygonum barbatum Linn. 

Great Coco ; this plant fringes tho small lake at the north-east cor- 
ner of the island, growing partly in and out of the water, just 

within it is a floating belt of Fanicnm ^fij tints, while outside is a ring 
of Uygrophila quadrlvatvis. None occurs in the lake on Little Coco. 
Africa ; India, Ceylon ; Burma, Malaya. 

ARISTOLOOHIACE. 2 E. 

202. Bragantia tomentosa Blumo. 

Little Coco ; abundant on the interior ridges. 

Tenasserim, Andamans ; Java. 
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203. Abistolochia tioala Cham. & Sohleoht. 

Both islands, frequent. 

India, Burma, Malaya ; Nicobars. 

PIPERACE^. 


204. Piper caninum Blume. 

Great Coco. 

Tenasseriiii, South Andaman, Malaya. 


MY11ISTI0EJ2. 

205. MrRisriCA Irya Qaertn. 

Great Coco ; frequent in interior towards eastern side, 

Ceylon, Andamans, Tenasserim, Malaya. 

206. Myrtstica glauca Blume. 

Great Ooco. 

Burma, Andamans, Malaya. 

LAURINEA3. 

207. Dehaasia Kurzii King. 

Little Coco. 

Tenasserim, Andamans. 

208. Hernandia peltata Moissn. 

In all the islands, on ilio eastern coasts. 

East Africa, Madagascar ; Laccadives, Ceylon ; Andamans, Nico- 
bars ; Mergui, Malaya, Archipelago ; North Australia ; Polynesia. 

209. CaSSYTHA FILIFORM] s Liiin. 

Groat Ooco, occasional ; Little Coco, extremely plentiful on all tho 
coasts. 

Cosmopolitan in tho tropics. 

LORANTHACE^. 

210. Loranthus longtfi.orus Desrouss. 

Great and Little Coco. 

India, Ceylon ; Burma, Malaya ; Andamans, 

SANTALACE^E. 

211. Champereia Griffithiana Planch. 

Both islands ; common on the coasts. 

Tenasserim, Malaya , Andamans, Nicobars. 
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BUPHORBIACEjE. 

212. Eufhorbu Atoto Forst. 

In all iho islands, very common on tlio sandy beaches. 

India, Ceylon; Andamans, Nicobars; Malaya; Australia; China; 

Polynesia. 

213. Eupiiorblv riLULir-KUA Linn. 

Table Island ; in light-house clearing, still rare. 

Cosmopolitan tropical and subtropical weed. 

214. B RID Eli FA Kurzh Hook. f. 

In all the islands, common on thes western sea-faco. 

Nicobars. 

215. Bridklia tomentosa Blumo. 

Great Coco, common. 

India ; Burma ; Andamans, Malaya ; China ; Philippines ; North 
Australia. 

216. PHYLLANTnUS C0LUMNARI3, Muoll.-Arg. 

Table Island, common. 

P(?gu , Teiiasseri m . 

217. Fii UEGOIA MICROOARPA Blumc. 

Great Coco. 

Africa; India, Ceylon; Assam, Burma, Malaya; Australia; China, 

218. Cyclostemon Assam leus Hook. f. 

In all the islands, a very common tree, gregarious where it occurs. 
Sikkim, A.ssani. 

219. Apokosa villosula Kurz. 

Great Coco. 

Pegn, Tenasserim, Andamans. 

220. CitOTorf .sri;LTRA'ir.s Kurz. 

In all tlio islands, common in the beach-forests. 

Andamans and (perhaps) Tenasserim. 

221. BliACTIlA ANDAMANICA Hook. f. 

Great Coco, coasts, very common; Little Coco, frequent in bcach- 
forests. 

Andamans. 

222. Claoxylon lonoifoi.ium Muell.-Arg. 

Great Coco. 

Malaya. 

223. MAiiLOTUS ACUMINATUS Mucll.-Arg. (=]ir. Rdferianas Kurz.). 

Great Coco, common. 

Tenasserim ; Andamans ; Malaya. 

224. Mallotus andamantccs Hook. f. 

Great and Little Coco ; common, and, where it occurs, gregarious. 
Andamans. 
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226. Macaranqa Tanaktds Muell.-Arg. 

Great Coco and Littio Coco ; common in the l>eacli-forest53. 

AiTacan (Diamond Island) ; Andamans; Malaya. 

226. Cnesmone javaxica Blume. 

' Great Coco ; plentiful on rocky promontories at north end of island. 

Bengal, Assam, Burma, Malaya. 

IJRTIOACE^E. 

227. Phyllochlamys spfNOSA Bureau. 

Littio Coco, common. 

India, Ceylon ; Burma, Malaya; Andamans, 

228. Plecospehmum andamanicum King. 

Little Coco. 

Tenasserim, Andamans. 

229. Ficus Benjamtna Linn. 

Great Coco ; not in fruit, therefore the particular variety cannot bo 
determined. 

India, Assam, Burma, Andamans, Mala^'^a. 

230. Ficus .Humpiiti Vahi. 

Littio Coco, on the oast coast ; this species is here very rare. In 
Diamond Island, Arracan, this is one of the commonest trees on the 
coast. 

India, Burma, Malaya, Andamans. 

231. Ficus uetusa Linn, var, nitida Thunbg. (sp). F. cornosa Curtis, 
Bot. Mag., t. 3305 [1834]. 

In all the islands, very common. Tlio fruits of this species, as 
Mr. Kendall, i. m., pointed out to me, is one of the favourite foods of 
a large pigeon, Carphopaga hicnlor, which visits the group in enormous 
numbers during the cold weather. 

India; Burma; Andamans, Malaya; China; Australia; New 
Caledonia. 

232. Ficus dpevicuspis Miq. 

In all the islands, common. The fruits are borne both on young 
branches in leaf axils, and on old wood in bunches. 

Andamans, Malay «a. 

233. FlOUS CALLOSA Willd. 

Great Coco. 

India, Burma, Malaya. 

234. Ficus hispida Linn. f. 

Great Coco, common. 

India, Ceylon ; Burma, Malaya. 
var, DiBMONOM Koenig (sp.). 
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Little Coco. 

Distribution of type. 

236. Ficus Grisba Wall. Cat. 4544. 

Great Coco. Fruits of this a favourite food of the Green Parrots. 
Burma. (Salween valley). 

236. Antiarts toxicaria Leschon. 

Great Coco. 

India, Ceylon ; Burma, Tenasserim, Malaya. 

237. ARTOCARrus Gomeziana Wall. 

Great Coco and Little Coco, very common. 

Tenasserim, Malaya, Andamans. 


Gtmnospermje. 

CYCADACEiE. 


238. Cycas Rumphii Miq. 

In all the islands, very common in beach -forests, sometimes attains a 
height of 60 feet, and a girth of over 5 feet. 

Tenasserim, Andamans, Nicobars ; Malaya ; North Australia, New 
Guinea. 


Monocottledones. 

ORCHIDACE^. 

239. Denurobtum secundum Wall. 

In all the islands, common. The only very common orchid on forest 
trees ; specimen brought and flowered at Calcutta. 

Martaban, Tenasserim ; Penang, Sumatra, Java, Cochin China. 

240. Calanthe veratiufolta R. 13r. 

Great Coco, not uncommon on the interior ridges. The same 
species was also found, a f( 3 w days later, on Rutland Island at the opposite 
end of the Andaman group. 

India, Andamans, Malaya. 

241. Dorites Wianin Benth. rar. ? 

Great Coco, frequent on trees in the low, flat swampy land near the 
coast ; specimens were brought and flowered at Calcutta. The foliage 
as well as the shape and markings of the flowers quite agree with those 
of tho typical plant, but in the Coco Island specimens the flowers are 
distinctly larger and tlie ground colour is violet instead of yellow. 

242. Aerides multiflorum Roxh. 

Great Coco, occasional near the sea. 

India, Burma, Andamans, Malaya. 
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243. Pholidota imbtmcata Lindl. 

Great Ooco, occasional. 

India, Burma, Malaya. 


SCITAMINE^. 

244. CosTUs sPECiosus Linn. 

Great Coco, frequent. 

India, Himalaya, Indo-Cliina, China, Malaya. 

245. Zingiber sp. 

Great Ooco, common. Near Z, coroUinum Hance ; probably a now 
species (Baher in sched.). In fruit only on the occasion of those visits; 
the rhizomes brought to Calcutta have not yet flowered. 

246. Musa sapientum Linn. 

The PZa is cultivated in the light-house garden ; it ha.s al- 
ready disappeared, probably owing to the presence of cattle, from tho 
site of tho garden on Great Coco. 

AMARYLLIDAOB^. 

247. Crinum asiaticum Linn. 

In all tho islands, very common in the coast zone. 

Andamans, Nicobars, Malaya. 

TACCACB.^. 

248. Tacca pinnatipida Forst. 

In all the islands, common in tho coa.st zone. Some of these were 
huge specimens and tho tubers brought to Calcutta produced leaves and 
flowers in no way inferior to those in their native habitat. The follow- 
ing measurements are from an average specimen — the tallest grown had 
a peduncle 116 inches Viigh. 

Leaf-stalk 40 inches, lamina 3-fid, eacli lobe 36 in. long, tho lateral 
lobes 2-fid from the 8th inch ; the central lobe and each segment of the 
lateral lobes 36 in. across ; peduncle 80 inches ; leafy bracts 3 in. long, 
2 in. across; filiform bracts 16 in. long, their basal sixth green, tho re- 
mainder pale purple; perianth segments § in, long, J in. across, pale green 
with purplish edges. 

India, Burma, Malaya, Andamans, 

DIOSCOREACB^. 

24§. Diosoorea glabra Roxb. 

In all the islands, common. 

India, Burma, Malaya, Andamans. 
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250. Dioscorea PENTAPHTLLA Linn. 

In all the islands, common. 

India, Ceylon, Burma. 


LILIACEiE. 

251. Smilax macropiiylla Boxb. 

In all the islands, common. 

Eastern Himalaya, Assam, Arracan, Pegu. 

252. Asparagus racemosus Roxb. 

Great Coco; in low-lying lands behind the mangrove-swamps at 
north end of island. 

India, Burma, Andamans, Java. 

253. DRACiENA ANGUSTIFOLIA Roxb. 

Both islands ; small tree in coast zone. 

India, Burma, Andamans, Malaya ; N. Australia. 

254. Dhac.ena SPiOATA Roxb. 

In all the islands, frc(|uont on interior ridges. 

India, Burma, Malaya, Andamans, Nicobars. 

265. Georiosa superba Linn. 

Great Coco ; east coast, frequent. 

Tropical Asia and Africa. 

COMMELYNEJl^. 

256. POLLTA ZORZOGONENSIS Elldl. 

Great Coco, rather common. 

India, Burma, i^ndamans, Narcondam, Malaya. 

257. COMiMEEINA OBLTQUA Jlassk. 

Great Coco. Seeds smooth, but only two in number in both speci- 
mens collected. 

India, Burma, Malaya ; not before reported from the Andamans. 

258. Anktlema ovatum Wall. 

Great Coco, Little Coco ; common, 

Pegu, Teiiasserim, Andamans. 

FLAGELLARIEJE. 

269. Flagellarta indica Linn, 

In all the islands, very common in beach-forests. 

India, Indo-Chiiia, Andamans, Nicobars, Malaya ; Australia ; Mauri- 
tius. 
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PALMEiP:. 

260. Oartota sobolipera Wall. 

In all the islands, very common in beach-forests. 

Indo-Cliina, Andamans, Malaya. 

261. COBYPHA ELATA Roxb., Flor. Ind. 2, 176 ; Griff., Tnd. Palm. 112, 
t. 220 D. — 0. Qebanga Knrz, Jour. As. Soc. Beiig. 43, pt. 2, 206, ncc 
Blume. — G, macropoda Kurz, 1. c. 205, t. 13. 

Great Coco, rare ; Little Coco, very common. 

This palm, which is very common in Little Coco and particularly so 
near the lake at tho south-west corner of the island has leaf stalks 
up to 25 feet long and leaves tip to 20 feet across and is clearly identical 
with Kurz’s 0, macropoda. But Kurz*s plant does not appear to be 
specifically distinct from (7. elata. Kurz has himself in his subsequent 
writings noted that his first impression that this is a stemloss palm 
was erroneous, admitting that it has a stem at least 8 — 12 feet high. 
Moreover in Little Coco at least one example had reached a height of 60 
« feet and was not yet in flower in 1890, while in 1889 and 1890 Dr. 
King and myself obtained both flowering and fruiting specimens of 
Kurz’s Andamanese Gorypha near Port Blair ; these prove tho species 
to be Gorypha elata, Kurz is, I believe, in error in identifying Rox- 
burgh’s G. elata with Blumo’s G. Oehanga, tho two trees — as grown in 
Hort. Calcutta — are very different in appearance; tho leaves of G. 
Oehanga are much paler in colour and Blunio’s figure of tho in- 
florescence of G. Gehanga (Rumphia 2, tt. 97, 98 and 103) shows an 
open panicle that will not at all suit G. elata, wliich has a very dense in- 
florescence like a gigantic head of parsley. In any case Roxburgh’s 
name (1832) has four years’ priority and Kurz’s reduction is, therefore, 
on that ground alone, untenable. The writer is of opinion, and Dr. King 
agrees, that tho examples of G, elata in Hort. Calcutta may have been 
originally introduced from the Andamans and that the species is only 
there indigenous. At all events it has not hitherto been found wild in 
any part of India or Burma. 

262. Livistona sp. 

Great' Coco ; occasional on inland ridges. This palm, the 3 or 4 
examples of which met with wore stemless or had stems under two feet 
high, seems to be nearly related to L, Jenkinsiana Griff., Palm. Brit, 
Ind. 128, t. 226 A. B. and to L. speciosa Kurz, Jour. As. Soc. Beng,, 
43, 2, 204, t. 13, 14, tho differences between which species Mr. Kurz him- 
self adinits are not great. The Coco species may not of course be a dwarf 
one, but if it is not it seems remarkable that no tall examples were met 
with. The leaves are remarkably like those of L. speciosa and Mr. 
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Kurz'fii doscripfcion would suit them very well except that the transverse 
veins are, in the Great Coco plant, even more prominent than in E. 
speoiosa ; the ligula however is very different. 

Mr. Kurz does not describe the ligula in L. spcciosa ; it is, however, 
shewn (perfectly accurately) in t. 13, f. 5. as cordate and entire — ^just 
as it is in L. Jenkinsiana, In the species under review the ligula is 
larger, ovate orbicular, and armed at the margin with small but hard, flat 
black blunt spines, a character exhibited by no flabellate-leaved palm of 
which specimens are preserved in Calcutta Herbarium. 

263. Calamus andamanicus Kurz. 

In all the islands, common. 

Andamans. 

264. Calamus tigrinus Kurz. 

In all the islands, common. 

Andamans, Tenasserim. 

265. Cocos NDCiFEBA Linn. 

In all the islands, extremely abundant. Probably not truly in- 
digenous, though perliaps not intentionally introduced. It has long been 
known that this palm occurred on these islands ; the name ‘‘ Cocos 
Islands,” applied to the group, is of older date than 1652, and it has 
often been the subject of remark that while this is so and while every 
island in the Nicobars, oven uninhabited ones like Batti Malv, has 
Coco-nut trees, the species is altogether absent from the intervening 
Andaman islands. Kui^s, in Forest Flora Brit. Burma, says the Coco- 
nut occurs on north-east Andaman also, but the writer is unable to 
ascertain on what authority, and the statement is contradicted by the 
officers of the settlement at Port Blair who alone know the coasts 
of the group intimately. There are hero and there individual trees on 
the Andaman coasts now ; Dr. Alcock tells me there is one on South 
Sentinel; the writer saw one on Rutland Island; Captain Simpson, 
Assistant Port Officer, Madras, tells me ho recollects being in a small 
bay in one of the islands of the Eastern Andaman Archipelago where 
there are some trees. But all those are quite recent introductions 
and are mainly due to the humanitarian efforts of the officers of the 
Andamans who plant them when they visit various places along the 
coasts ; the instance quoted by Captain Simpson is, however, attributed 
to a wreck. No explanation based on the sot of currents in these seas 
is sufficient to explain the peculiar distribution of the Palm, and the 
writer is inclined to believe that the presence of the species in the Coco 
Islands is due to the wreck of some Coco-laden craft on their coasts. 

Once established the species spreads with great rapidity. On Barren 
Island one tree was known in 1881 ; in 1891 thirteen wore counted, of 
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which seven were bearinj^. In Narcondam tliero Avore in J801 Coco 'nut 
trees, many of fchcrii hearing, in 3 soparato bays on the N. W., N., and 
N. hi. aspects of the island respectively. These tnatj have been brought 
from tiie Coco group by a strong North-East to Soutli-VVcJst current that 
sots down on this island from the neighlnmrhood of tluit group, but 1 am 
inclined to think tliey ovvo their proscuco to an act of unreconictl piety 
on the part of some humane individual who has visited the island, 
for in the Nortli Bay whore the trees are most miinerous tliorc is, just 
behind the coco-nut zone, a large patch of Plantains which clearly must 
have been introduced intentionally. 

It should not be forgotten that at some remote period a colony may 
have been started in the Coco group and then abandoned. It is known 
that in recent tim(?s two sucli attempts have been made and that both 
have failerl owing to the uTihcaltliiiiess of tlio platjc. It may bo that 
the Coco-nut was intentionally introtliiccd on some similar occasion of 
which no record has been loft. In any c;i.sc, to speak of the coco-nut as 
‘'wild” here, as Mr. Kurz docs {Jour. .I.v. IJewj., xliii, Pt. 2, p. 200) 
is apt to convey the erroneous impression that the species is here truly 
indigenous. 

The coco-nut cannot bo said to be known in a truly wild state, 
though it occurs on many uninhabited islands, and its original home is by 
UO means certain. 

The quality of those coco-nuts is little inferior to that of those 
cultivated at Port Blair and thoiigli distinctly inferior to those cultivated 
in the Nicobars they a.re much the same as those on Batti Malv Avhere 
there are no inliabitants. 

America, Poly»icsia, Malaya, India, 

PANlIANEgE. 

266. Panpanus OPOUATISSIMUS Linn. f. 

In all the islands, common on the coasts. 

India, Indo-Chiiia, Malaya, Arnlaman.s, Nicobars. 

AIIOIDE^. 

267. Amorpuopitappus sp. (a, If. A. hulbifcr). 

Great Coco, common ; Little Coco, ocjcasional. Only loaves and 
very advanced fruit obtained ; tubers brought to Galeiitta have as yet 
only produced loaves, but these leave.s are biilhiforous and indicate this 
as a species nearly related to, but .apparently distinct fiom, both A. 
bulbifer and A, tuberculiger, 

268. Alocasia fornicata Schott. 

Great Coco, common. 

India, Indo-Ghina, Malaya, Andamans. 
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269. SciNDAPSUS OFFICINALIS Scliott. 

In all the islands, common. 

India, Indo-China, Malaya, Andamans. 

270. PoTHOS SCANDENS Linn. 

In all the Islands, common. 

India, Indo-China, Malaya, Andamans. 

NAI ADAGES. 

271. Ctmodocea ciltata Ehrb, ? 

On the reefs of all the islands ; extremely common and forming vast 
submarine meadows. This species is exceedingly common in the An* 
damans and has been met with in et^uai abuiulatico at Raiigaehang near 
Port Blair (there associated with another species of apparently the same 
genus), at Rutland Island, at Little AudM-man (there in company with 
Ilalophila ovalis')^ and at Car Nicobar. No flowering or fruiting speci* 
mens have yet been reported at Calcutta. This is the plant supposed 
by Kurz {Jour, As. Soc. Beng,, xlv, Pt. 2, p. 154j to be a small form of 
Unhalus acer aides, 

272. Zaniciikllia palustris Linn. 

Little Coco, in the small lake along with Chara feetida. 

Cosmopolitan in salt-marshes. 

CYPERACE^. 

273. Cyperus polystachyus Rottb. 

Great Coco ; west coast, rather common on the bare grassy slopes. 
Cosmopolitan. 

274. Cyperus kleoans Linn. 

Great Coco ; frc(|u<mt in wot patches in the dense interior jungle. 
India, Tiido-China, Malaya, Andamans; America. 

275. Cyperus dilutus Valil. 

Groat Coco ; occasioiv.il. 

India, Tndo-(yhiiia, Malaya, Andamans. 

270. Cyperus pennatus Lamk. 

In all the islands, very common on the coast in rocky places. 
Sea-sliorcs of the Indian Ocean. 

277. Kyllinga brevifolta Roxb. 

Great Coco, clearing at north-east corner ; Table Island, clearing 
near light-house ; common. 

India, Iiido- China, Malaya, Andamans. 

278. Fimbristylis diphylla Vahl. 

Table Island and Great Coco, in the clearings ; also on the rocky 
coasts. 

India, Burma, Malaya, Andamans ; Australia, Africa, America. 
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279. Fimbristtlis perritginea Vabl. 

Great Coco and Little Coco, on coral-sbingle. 

India, Burma, Malaya. 

280. FiMBRTSTYLIS Qai.VQUEANODLAms Kunth. 

Great Coco and Table Island, in raursliy ground, 

India, Indo-Cliina, Malaya. 

281. FrMBRISTYLIS MILIACEA Valll. 

Great Coco, flat marsliy ground near tlie small lake. 

India, Indo- China, Malaya. 

282. Sciupus SUBULATUS Vahl. 

Little Coco, in the lake at the south-west corner of the island, 
abundant. 

Bengal (Salt lakes) ; Ccluchistan, Panjab ; Africa, (Egypt). 

GUAMINhLE. 

283. Paspalum scrobiculatum llotz. 

Little Coco, abundant in the lake. 

India, Indo-Chiiia, Malaya. 

284. Panicum cfliare Rotz. 

Great Coco, near south end of island. 

India, Indo-China. 

285. Panicum colonum Linn. 

Table Island, light-house clearing ; Great Coco in the clearing, also 
at south ond ot* island in Coco-nut zone. 

Cosmopolitan in the tropics, 

286. Panicum IIelopus Trin. 

Table Island, in the clearing. 

India, Indo China. 

287. Panicum javanicum Poir. 

Great Coco, common. 

India, Indo-China, Malaya. 

288. Panicum Myurus Laink. 

Great Coco; in matted manses floating in the small lake at uorth- 
east corner of island. 

India, Indo-China, Malaya. 

289. Panicum montanum Roxb. 

Great Coco, with the next species, in deep jungle. 

India, Indo-China, Malaya, Andamans. 

290. Opltsmenus compositus Roem. <fc Schult. 

Great Coco, in dense jungle, occasional. 

Cosmopolitan or nearly so. 
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291. ThUARISA RARME^’TOSA Perg. 

Great Coco, common as a turf under Coco-nut trees, 

Shoz’es of Indian Ocomu. 

292. ISCHitlMlJM CILtARK lllCTZ. 

Great Coco, common on grassy slopes and under Coco-nut trees. 
India, ludo-China, Malaya. 

293. Isci[^]MirM MoriciJM Linn. 

Groat Coco, occasional only ; Little Coco, extremely abundant. 
India, Tndo-(’liinn, Malaya. 

294. Androi 'OiiON coN'roRTUs Linn. 

Tabic Island and Great Coco; the common grass both in the clear- 
ings and on the naturnlly bare headlands of the western coast. 
Cosmopolitan in the tiM)pi(3s. 

295. in me a Gacitn. 

Table Island, i‘r(3(pKmt ; Great Coco, rare. 

Cosmopolitan in the tropics. 

296. EnK'esixe .Eovrn a oa Roxb. 

Table Island ; in the iight-houso clearing, scarce. 

Cosmopolitan, or nearly so, in the tropics. 

297. DENDROCAIiAMUS STIMOTUS NcoS, VUr, ? 

Great orioiK' Idll, abundant ; Table Island, ploTififul. Flower- 

ing examples were obtained on Tabic Ishiml whieli have been kindly 
examined l)y Mr. J. S. Gamble. Tliere seems no doubt as to the species,, 
the specimens flo not however quite agree with typical examples. There 
is little doubt that this liamboo is hei'C indigenous and, from an account 
recei ved from Mr. God win- Austen (formerly of Port Rlair), appears 
to occur on Saddle Peak in North AudaTiiaii also. It does not occur in 
South Andaman, 

India, Bunn ah. 


CRYPTOGAMS. 

VASCUriARKS. 

FILICPIS. 

298. Davallia solida Sw. 

Great Coco, east coast, very common on Mimusaps littoralU and other 
tall trees. 

Andamans, Malaya, Polynesia, Australia, 

299. Adiantum lunulatum Bunn. 

Great Ckteo, on interior ridges frequent ; Table Island, common. 
Cosmopolitan in the tropics. 
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300. Cboatoptbris thaltctroides Brogn. 

Great Coco, in wet places in the interior with Cyperus elegans. 
Cosmopolitan in the tropics. 

When discussing the weeds of the Andaman Flora (Jonr. As. Soc. 

Beng.) the writer imagined this fern to have been introduced into these 
islands by human agency, at least indirectly. But the Coco locality 
proves sufficiently to his mind that its presence is altogetlior iadopen- 
dent of man*s presence, and ho has since then collected it in similar 
situations in South Andaman. It is probably not at all common how- 
ever, and hence it had escaped the notice of Mr. Kurz when he collected 
in the Andamans. 

301. Polypodium tbtoidbs Lamk. 

In all the islands, frequent. 

India, Indo-China, Andamans, Malaya ; Australia, Polynesia ; Africa 

302. POLTPODIUM ADNA3CENS Sw. 

Great Coco, on trees in mangrove swamps ; Little Coco, on trees in 
lagoon at south-west end of island. 

India, Indo-China; Andamans, Nicobars ; Malaya; Polynesia; 
Africa. 

303. Polypodium quercifolium Linn. 

In all the islands, very plentiful in the same situations as Bavallia 
solida. 

India, Indo-China ; Andamans, Nicobars ; Malaya; North Australia. 

304. ViTTARTA BLONGATA Sw. 

Great Coco, not very common. 

India, Indo-China ; Andamans, Malaya ; Australia, Polynesia ; 
Africa. 

305. Acrostichum scandens J. Sm. 

Great Coco, very common in the low-lying lands behind tlio coast 
zone. 

India, Indo-China ; Andamans, Malaya ; Austrjilia, Polynesia. 

306. Acrostichum appendiculatum Willd., var. setosa. 

Great Coco, the only common ground fern on the interior ridges. 
India, Indo-China ; Andamans, Malaya. 

307. Lyqodium flexuosum Sw.; Bedd. 

In all the islands, common in tho dense dwarfed jungle on tlio 
ridges. 

India, Burma ; Andamans, Malaya ; Australia ; Africa. 
CHARACB^. 

308. Chara FffiTiDA A. Braun. 

Little Coco ; abundant in the lagoon. 

India, Indo-China. 
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MUSCI. 

309. Calymperes Dozyanum Mitt. 

Great Coco, on damp rocks in a skeltered bay on west coast, also on 
Mimusops trunks in coast zone ; Litjflc Coco, on trunks of Mimusops 
littoralis, 

Samoa ; Java, Pliilippines ; Ceylon ; Admiralty Islands. 

310. Cryum coronatum Scliwacgr. 

Great Coco, on charred stumps of Mimusops Uttoralis at south end 
of island. 

Tropics of both hemispheres. 

HEPATIC^. 

311. Lejeunia sp. 

In all the islands, on trees, common. 

312* ITjepatjca sp. (genus indeterminable). 

Great Coco, on trees in mangrove swamps. 

Cellulares. 

LICHENES, 

313. COLLEMA NTGRESCENS Achar. 

Little Coco, soft pulpy masses on stems of Cycas Bumphii 
Cosmopolitan. 

314. Pin SCI A sp. (near P/i. ohscura Pr.) 

Little Coco, on stems of Cycas RumpMu 

315. PlIYSCIA sp. 

Great Coco, on rocks, west coast. 

316. IjErRARTA sp. (specimens imperfect). 

Great Coco. 

FUNGI. 

317. Lentinus leucochrous Fries. 

Great Coco, on dead wood, common. 

* Asia. 

318. Lbnzites deplanata Fries. 

Great Coco, on dead wood, common. 

* Asia. 

319. Lenzites subferruginea Berk. 

Great Coco 

* Asia. 
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320. POLTPOBUS FULYUS Fries. 

Great Coco. 

* Asia. 

321. PoLTPOBUS XANTHOPU8 Pries. 

Great Coco, on dead stems. 

Cosmopolitan in the tropics. 

322. POLYPOBCS SANGUINEUS FricS. 

Great Coco ; on dead stems of Cocos nucifera. 

Cosmopolitan in the tropics. 

323. PoiiYPORUS GRAMMATOCEPHALUS Berk. 

Great Coco, on dead wood. 

India, Indo-China, Malaya, Australia, America. 

324. PoCiYPORiJS AUSTRALIS Frios. 

Great Coco. 

Cosmopolitan in the tropics. 

325. Hexagona pebgamenea Berk. & Broome. 

Great Coco, 

Ceylon {Ber'koley and Broome, Jour. Linn. Soc. xiv, 57). 

326. Hexagona srriceo-iitrsutus K1. 

Great Coco ; on dead wood. 

North America (Klotzsch, Linnma viii, 483). 

327. Hexagon\ TENUIS Hook. 

Great Coco, on dead wood. 

Nicobars {Fenzl, Novara Bot, ii, 138) ; Mauritius (Klotzsch, lAnncea 
viii, 482). 

328. Ded^:lea flare llum Berk. 

Great Coco, on dead wood. 

* Asia. 

329. Hedjelea sanguinea K1. 

Great Coco, on dead wood. 

India (Klotsch, Linnma viii, 481). 

330. Dedjelea quercina Fries. 

Great Coco, on dead wood. 

Cosmopolitan. 

331. Dedaclea concentrica Fries. 

Great Coco, on dead wood. 

Cosmopolitan in the tropics. 

332. Tiielephora incrustans Pers. 

Great Coco, on Pongamia glabra ; Little Coco, on Gycas Bumphii. 
Cosmopolitan. 

333. Bovista lilaoina Berk. 

Great Coco, on grassy slopes. 

Cosmopolitan in the tropics. 
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834. Hirkeola polytrioha Mont. 

Great Coco, on dead wood. 

Tropics of both hemispheres and Polynesia. 

335. Xylaria clavarioides G. Massee, sp. nov. 

Xylaria {Xyhcoryne) stromatibns scspius solitariis rarins in caespiti- 

bns 2 — 5 connatis cylindraceis, 2 — 4 cm. altis, J | diam. ; extus atris • 
papilloso-scabris^ intus candidis stipite elongato, coriaceo-suberoso 
nigro-velutino demum nudo ; pcritheciis clavulas omnino immersis ; 
ascis cylindricis, pcdiccllatis, octosporis ; sporidiis oblique monostichis, 
ellipticis, nigricantibus 10 — 11 x p. (Prain n. 45). In lignis pu- 
tridis. 

Great Coco, common on dead stems of Mimusops littoralis. 

336. Daldinia vernicosa Cos. & de Not. 

Great Coco, on dead wood. 

India, America. 

337. Rhytisma sp. 

In all the islands, on leaves of Ficus hrevicuspis, 

Andamans, (the same species apparently is equally common at Port 
Blair). 

338. . 

Besides the above there occurs on both islands a Fungus which 
appears to bo very widely dispersed tlirougliout the Andamans and 
Nicobars, but has so far been only found as a white mycelium that ap- 
pears as a narrow band on the bark of slender branches, runs upwards 
along these and divides into still nan*ower bands on the branchlets ; 
these branch and anastomose and send still narrower bands (threads) 
upwards along the petioles of the leaves and finally spread as a thin 
network on the under surface of the lamina. The writer has found the 
same blight (known to the officers at Port Blair as “ thread-blight ”) 
on the following species : Alsodeia hengalensis, Ochna squarrosa, Bomhax 
insigne^ GamelUa theifera^ Hibiscus rosa-sinensis, Gardenia sp., Pongamia 
glabra^ Diplospora singiilarisy Blachia andamanica, Ficus nitida ; it is 
also reported to occur on a species of Phahmiopsis. Its effect is in every 
case the same, the leaves affected become yellow and sickly, and as 
regards Ochna among indigenous species and the Tea-plant among 
cultivated species, when affected they become brown and die. The 
blight spreads with great rapidity and for a time threatened the existence 
of the Tea-industry at Port Blair. l)rs, Cunningham and Barclay 
have both examined specimens but as there is no sign of any advance 
beyond the mycqlial stage the position of the Fungus is at present 
indeterminable. 
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339. . 

A second fungus of some interest is an XJredine that was found in 
considerable quantity on Glcrodendroti inerme. This the writer has 
met with, always pi’oducing the same characteristic effects on this 
ClerodendroUf in South Andaman, Little Andaman, and Car Nicobar, as 
well as on Great Coco. The specimens were examined by the late Dr. 
Barclay, but were found insufficient for determination. 

340. . 

A third fungus of note causes a “ dry-rot in tlio fallen trunks of 
Mimusops littoralis on the beach. The effect produced simulates in a 
wonderful manner charring by fire j it appears to be confined, so far as 
the drift timber and wreckage on these islands is concerned, to Mimusops 
and Quercus — the planks of a wooden vessel, apparently of oak, that had 
been wrecked on Little Coco, being attacked like the Bullet-wood trees ; 
Teak, Sundri and other logs were not affected. 

ALG^. 

341. Sargassum ilictpolium J. Agardh. 

In all the islands ; in groat beds at the outer margins of the fringing 
reefs and in tlic deeper water beyond ; the only really common sea- weed. 

Almost Cosmopolitan in tlie tropics ; not from Australia (IlemsL, 
Beport on Bot. of Admiralty Islands j p. 271). 

342. Turbinaria ornata J. Agardh. 

In all the islands ; rather common both on coral and on sandstone 
reefs. 

* Indian Ocean. 

343. Padina PAvoNfA Gain. 

In all the islands ; on both coral and sandstone. 

Cosmopolitan in tropical seas. 

344. Dictyota diciiotoma Lamour. 

Great Coco ; on coral reefs. 

Common in both north and south temperate seas, rarer in tho 
tropics. 

345. Lithothamnion roBYMORPucM Aresch. 

Great Coco ; on coral reefs. 

Atlantic, Meditermnean, South Africa ; Choiios Archipelago. 

846. AcANTHOPHORiV TiiiERii Lamour. 

Little Coco ; pools on coral reefs. 

Cosmopolitan in tropical seas. 

347. Jania tenella Kuetz. 

Great Coco ; on reefs, on Lithothamnion polymorpjium. 

* Indian Ocean. 
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348. Gbacilabia cbassa Harv. 

In both islands ; in pools on coml sand. 

* Indian Ocean. 

349. Gelidium cortjbum J. Agardh. 

Great Coco ; on coral reefs ; also growing on HaU/tneda Opuntia^ 
Almost Cosmopolitan. 

[A specimen of a Gelidium washed np by the tide on Little Coco, 
was too much withered and bleached to bo identified ; another was 
collected there on tho reefs, but in too early a stage of development to 
bo named.] 

850. Caulbrpa clavifera J. Agardh. 

Both islands ; on reefs. 

Cosmopolitan in tropical seas. 

351. Caulbrpa plumabis J. Agardh. 

Little Coco ; in pools on coral reefs. 

^ Indian Ocean. 

352. Valonia fastigiata Harv. 

Great Coco ; on coral reefs. 

Indian Ocean and Pacific. 

353. Valonia conpervoioes Harv. 

Great Coco ; in pools on coral sand. 

* Indian Ocean. 

[A species of Valonia was collected on Little Coco also, but in too 
early a stage of development to be named]. 

354. Halimeda Opuntia Laniour. 

In both islands ; both on sandstone and on coral reefs, rather com- 
mon. 

Cosmopolitan in tropical seas. 

355. SlPlIONOCLADUS ? FILfFORMtS Do Toni. 

Washed ashore on the coast of Little Coco after stormy weather 
that prevsiiled for three days during our visit, 

356. Vaucheeta sp. 

Little Coco ; on sandstone reefs. None of tho specimens obtained 
were in fruit. 

Andamans and Nicobars, the same species apparently was found by 
tho writer to be plentiful in South Andaman and in Car Nicobar. 

357. Calothrix Pulvinata J. Agardh. 

Little Coco ; in pools above high water mark. 

Cosmopolitan. 

858. . 

A Nottocaceom Alga in habit, very like tho preceding, was obtained 
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in the shallower tidal pools on Great Coco, but the specimens wore too 
much withered to bo determinable. 

[Where an asterisk precedes the distribution of any Fungus or Alga 
it has been impossible to ascertain whether tlie species in question 
extends beyond the area indicated]. 


§ § § Natuhe, Distuibution, and raoiJAHLR OiaoiN of iiie Floka. 

In this list 358 distinct species arc recorded, disiribixted among 208 
genera and 95 natural orders ; 297 species arc rhamtrogams and Gl are 
Cryptogams j giving a proportion of nearly fiA^e flowering plants to one 
flowerless species, the exact propiortions and percentages being : — 
Phanerogams : Cryptogams : : 4*85 : 1. 

Phanerogams = 83 % ; Cryptogams=5= 17 '7o* 

In the two groups Filiccs and Algoi the list represents the Crypto- 
gamic flora with probably tlio same degree of adequacy that it does tho 
Phanerogamic. In tho other Cryptogam ic groups it is to be feared tho 
representation is not so complete. Still tlic scarcity of Mosses and Lichens 
is a very striking feature of the flora, so is the paucity of Ferns ; wiili all 
three groups it is not merely a case of few species being present, there 
are, except perhaps in tlie case of AcrusHchum scandens, which is common, 
remarkably few individuals of these species. 

Among the 297 rhaneroganis, 238 arc IHcots ; only one of these 
(Cycas llumphii) is a Gymnospenn, tlie other 50 being Monocots. Tho 
Dicots are distributed amongst 59 natural orders and 178 genera, the 
Monocots amongst 14 natural orders and 45 genera. Tlie proportions 
and pcrcontagcs hex’o arc ; — 

Dicots : Monocots : : 4:1. 

Dicotyledons = 80 % ; Monocotyledons = 20 

Altogether G6 per cent, of the flora consists of JJicutyledons^ whilst 
among these the PolypctaUe exceed in number the rest of the gi'oups 
combined, a somewhat unusual circumstance, since, as regards species at 
least, the Indian G amoj)etal m uaxmWy oxccod the Polypetake ; PolypetaUe 
here coustitute, as it happens, one-third, or 33 of tho whole flora. 

There are only 15 Vascular Cryptogams in the list as against 46 Cel- 
lular Cryptogams ; these are together distributed amongst 45 genera and 
22 natural orders ; The proportions and percentages are : — 

Vascular: Cellular:: 1: 3. 

Vascular Cry^xtogams i=» 25 Cellular Cryptogams = 75 
The subjoined table gives a synoptic view of tho^systematic disposi- 
tion of the Coco Island Flora. 
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Table I. Systematic synopsis of Coco Island orders, genera and species. 


PnANEROGAMJH : 

JJicotyledones 

f Aiigiosperma) 

(^Polypetal® 

! ThalaTniflora3 

Discifioras 

Calyciflora) 

Gamopctalro 

Incompletao 

nmospcrnico 

Mojiocotyledones 


^ Cryptogam .® 

^ Vascular es 

I Filices 

CharaceaQ 

Musci 

Hopatica).. 

XjOellulares 

C Lichones . . 

< Fungi 

t Algio 

Total 


.73 


59 j 


58 


30 ! 


10 

10 

10 


‘ 17 ! 

II 




.22 


.. 4 ; 
.. 1 
.. l' 
.. 2 


.14 


21 

71 

r>! 


Nat. Orders 95 


. 223 :. 


1781 



45 . 


12 


.33 


. 3 
.14 
.16 


110 


. 237 ; 


. 238 ! 


297 


... 31 
... 33 | 
... 55 


§9| 


10 



2 

-2 



4 


24 

12 


161 


m 


G1 


Genera 268 Specios 


358 


Of the 73 natural orders of Phanerogams 24 arc represented by 
single species and 14 more by two species each. The most extensively 
represented natural order is Leguminosm, with 34 species ; followed after 
a long interval by Eiiphorhiaceie and Graminece, each 15 sp. ; Convolvu- 
Zacete, 14 sp. ; EubiaceeVf 13 sp., ; JJrlicacow, 11 sj). ; Cgjjcraceajf 10 sp. 
Filicesy amongst Cryptogams^ arc also represented by 10 species. None 
of the other orders have more than 8 species. 

As to genera : 29 of those natural orders of Phanergams are re- 
presented by one genus ; 13 by 2 genera : 11 by 3 gcneini ; 6 by 4 genera j 
5 by 5 genera ; 4 by 6 genera ; one natural order each where there are 
7 genera (Apocyneco) ; 8 genera (Graminece) ; 11 geneva (Bubiacece) ; 12 
genera {^Enphorbiaceai) / and 22 gcnei*a (^Legummosca) : hegtiminosw thus 
loads both as regards genera and species. The subjoined table exhibits 
the relationship of the orders according to the wealth of their repre- 
sentation. 


Table IT. Natural orders of Coco Island Phanerogams arranged according 
to their richness in species. 


Number 

Number 



of 

species. 

of 

orders. 

Names of orders. 


34 

1 

Leguminosoi. 


15 : 

2 

Euphorhiaceocy Graminece. 

*■ « 
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Number 

of 

species. 

Number 

of 

orders. 

Namiss of orders. 

14 

1 

Gonvolvnlacem, 

13 

1 

Buhiacece, 

11 

1 

Urticacea?., 

10 

1 

Cyperacem. {FilicesTiVQ also representedby 10 species.] 

8 

3 

MalvacecBy Sterculiacccvy Verhenacece, 

7 

3 

Oojnpositre, ApocynecOy Acanthacea*., 

6 

2 

AnacardiacetVy Palmew. 

5 

6 

AmpelideiCy Sapindacetv, Bhizoplioreaiy GomhretacetVy 
Ofchidacet.Vy Tj iliac ecu. 

4 

4 

Tiliaceccy Meliacecey Asclepiadaaemy Aroldca\ 

3 

10 

OlachwcCy CelastH.n€(V, H1iwmin2iVy Lytliracen^ Solan- 
acca^y NyctaginecPy Amarantaceoiy LaurinetVy Scita- 
minecBy Goimnelynacece, 

2 

14 

Mcnis 2 )ermaceaiy Oapparidea^y GiUtifertVy Bipterocarp- 
CiVy BurseracerVy Myrtacervy Passijloraceaty Myrsineccy 
Boraginew, BignoniaeeiVy ArisiolochiacciVy MyrisHceWy 
IHoscoreacecUy Naiadem. 

1 

1 

! 

24 

! 

Anonacfimy NymphceacerOy Violacerv, ButacerVy 

MoringefVy OomiaracetVy Afelastomacet Vy Cucurh UaceiVy 
Ficoidetr.y (loodenovie/Vy Sapolacea*, Fbenacew, 

Gentianacervy Scro}iliularinca>y Labiattv, Polygonacea^y 
Piperaced'y Loranthacem, Santnlaeefp.y Cycadacea*y 
A munjUidacf^fVy Taccaceo;, Flay(illariiut>y Pandanacert\ 


If the species are classiiicd according to thoix' habit we find that 
78 are climbers, 74 are trees that may exceed 30 feet in height, 20 are 
small trees that do not exceed 30 feet, 48 are slirubs and 138 are her- 
baceous, (treating as herbaceous species like Carica, Scawola^ Musa^ 
Crinum, etc., and all except the two climbing ferns, Lygodium 

and Acvostichum scandeus, wliich ai’e here included among the other 
climbers). But though as regards number of species herbaceous forms are 
so largely represented they arc as a matter of fact extremely inconspic- 
uous, two-fifths of them being cryptogams and onc-tliird of those being 
marine. Nor, if we except the lierbaccous climbers, which are hero 
dealt with along with the woody ones, and tJie species that occur on the 
few bare grassy slopes, are herbaceous phanerogams more numerous than 
herbaceous cryptogams. The most numerously reprcseiitod herbs are 
Andropogon contortusy Vesmodium polycarpony Desmodium triqucdurriy 
Vernonia cineredy Ulumea vlrenSy the various species of l^iinhristylisy 
Cyperns pennatus and polyslachyuSy Boerhaavia repensy Ischmmum mutu 
cuMy Thuarea sarmentosa. Herbaceous species that frequent deep 
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jnngl© only, such as Desmodium laxifloriim, Urena lohata^ Gyperus elegans^ 
OpUsmenus eom.positus^ Panicmn montanum^ Alocasia fornicata^ Co&tua 
speciosus, Zingiber sp., Amorphophallns sp., Acrostichum appendiculatum^ 
Geratopteris tlialidr aides ^ etc., are not only very rarely met with, but are 
represented by extremely few individuals where they do occur. 

Woody shrubs and small trees taken toi^other do not, as regards 
species, quite equal in number the large trees. In point of number of 
individuals, however, tliis is not the case, for it is not unusual to find those, 
woody shrubs and tlie smaller trees truly gregarious, particularly on the 
ridges; tbo chief examples arc Olycosmis pe^itaphyUa, Alsodeia bengaU 
ensisy GlyptoppUilnrn calocarpnni, Cyclostemon assaniicaSy Macaranga 
Tanariusy Miliusa sp., Gynonudra ramifloray Lcea sambneinuy Dendro- 
calamus sLrictiis ; a far larger area is covered by small trees and woody 
nndersbrubs heavily loaded with creepers than is covered by tall forest. 
In the inangrove-swaTnps most species may bo spoken of as gregarious, 
but even here tlicre is no great number of trees over 40 feet high ; and 
the only gregaiuous tall trees are Mirmisnps littoralis and Oyrocarpus 
Jaeqmniiy both denizens of the bcacdi-forest behind the Ooco-nut zone, 
and Gocos nucifera itself. Among the arboreous species iu these islands 
have to bo included Gycas Jlumphii^ which is very commonly 30 — 35 feet 
high and of which one specimen mca.suved in Great Ooco had a cloar 
stem from ground to crown of 42 feet; also Toiirncfortia argentea which 
in Little Ooco (and elsewhere in the Andaman group) is a tree 25 — 40 
feet high with very black bark and a trunk often 3 — 3i feet in girth ; 
Pongaviia glabra too, recorded by IMr. Baker in the F. B. J. as sometimes 
a climber, is here, as it also is in Bengal, always a tree from 20 — 60 feet 
in licight. Salacia prinoides on llie other hand is licrc always a heav'y 
extensive climber. 

Erect woody species tlicrefore, including both trees and shrubs in 
this category, form aimost exactly two-seventbs of tlie flora as regards 
number of species. As regards individuals, however, it will be no over- 
estimation to say that tlicse constitute six-sevenths of the vegetation, not 
merely in bulk but in actual number of individuals. 

Climbing species, as compared with those having an erect or 
prostrate habit, show a much higher proportion of woody to herbacoous 
species. Tliis is owing to the fact that of the 78 climbers only two are 
cryptogams, while in the other group 59 cryptogams arc included. To 
give tlicrefore an accurate conception of the conditions that prevail, the 
Cellular ciyptogams ought to bo excluded. Of the 312 Phanerogams 
and Vascular cryptogams 234 arc of erect habit and 78 are climbing, 
giving a proportion of : — 

Erect sp. : climbing sp. : : 4:1. 
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Among tliesG erect vascular j^lants the i^roportion of woody to her- 
baceous is therefore : — 

Woody sp. : Herbaceous sp. : : 3 : 2. 

Of the climbers 35 are woody and 43 arc herbaceous so that hero 
the proportion is : — 

Woody sp. : Herbaceous sp. : : 2 : 2L 

Instead therefore of being lower amongst climbers tliau erect species, 
the proportion of lierbaccous .spccic.s to woody otios, when attention is 
confined to \\ascular plants oidy, is actually liiglier. And in number 
of individuals too there is a much more even balance among climbing 
species, since herbaceous climbing species, as well as woody ones, can 
easilj'’ raise themselves to tho light and air for want of which no groat 
quantity of herbaceous undergrowth can exist ; indeed tho herbaceous 
climbing species possess many advantages over tlieir w^ooily rivals, for 
they are not as a rule so hcavj" and as, moreover, tlioy sometimes (e. r/., 
Modecca, Trichosanlhe.^, Dioscorea, Gloriosa) die down annually, they do 
not destroy the species on which they are supported so soon as do heavy 
perennial creepers like Calamus, Thuuhergiay Anndrndrony (Jhonevwrpha, 
Der 7 'isy etc., wdiieli in a few season, drag down the trees on which they 
climb. 

Some of tho woody climbers, such as Anodendron and Thunhergia, 
climb to groat heights, and are not surpassed in this respect even by tlio 
Modecca, Tho majority of tho wood 3 '^ climhors, liowevov, like Savcosligma, 
Salacia, JPisonia anuleala, l^hu^osjjfirmnm, tJio species of Acaeia. and of 
CapiKtrisy arc not to 1)0 found on tall trees at all, but load heavily tho 
w'oody undei'groAvth of small trees and slii uhs that forjiis tlie hulk of tho 
forest. Nor is it iiiuisual to find the forest, where composed of tall trees, 
exhibiting both classes of creepers ; tho characteristic lofty crcop(3rs on 
the tall trees overhead, tho heavy wooily creeper.s on tim. shrubby under- 
growth below. 

Of tlie climbing species 20, or 25 '/.., are armed. As a rule tlio 
armed species ma^*^ bo said to l>elong to the class of iindorgrowtli clim- 
bers ; with the exception of the t\vo species i)l‘ (Uifamus, the lofty climbers 
are unarmed. 

The habit of the Coco Island spccic.s i.s shewn in the subjoined table. 
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Table III. Habit of Coco Island species. 
Vascular species (Phanerogams and Vascular Cryptogams) 

Species with erect habit . . - . 

Woody species ...• . ..... 142 

Trees 94 

Exceeding 30 feet 74 

Under 30 feet 20 

Shrubs ^ 

Herbaceous species (Herbs and Herbaceous 

shrubs) ^ 

Climbing species 

Woody climbers 35 

Armed 131 

Unarmed,, 22| 

Herbaceous climbers 43 

Armed 71 

Unarmed ,30] 

Non-vascular species (Lower Ci-yptogains) 77. 


.... 312 

2341 


Total Coco Island species ... 358 

As regards habitat it will be gathered from what has been said 
above that a very large proportion of tlic flora is of arborescent forest- 
type. Next in point of numbers to the inland forest species, though only 
half as numerous, are the litoral species ; following these at about an 
equal interval are parasitic or saprophytic species — a class here almost 
entirely composed of b'ungi ; after those in succession epiphytes marine 
speciG.s, (mainly Algco) ; weeds of cultivation ; cultivated species ; marsh 
or water plants ; and wspecics of open grassy slopes. 

The subjoined table gives the numbers of each class of species ; the 
meadow species, boi'e separated from the forest species, arc, owing to the 
smallness of their numbers, in all subsequent tables included with the 
forest 8po(VLes. 

Table TV . Ilahiiaf of Coco Island species* 


Civilized species 33 

Cultivated plants 15| 

Weeds of cnltivatioii Jgl 

Wild species “ 325 

Parasites and Saprophytes (Phanerog. 1) 31 

Epiphytes T. I9 

Marino plants (Phanerog. 1) 19 

Littoral species 80 

Inland species 17(5 

Forest species 162 

Jungle 150^ 

Grassy species 12 

Marsh and water species 777. 14 


Total Coco Island species ... 358 
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The subjoined table exhibits the relationship that subsists between 
the systematic disposition of the species and their habit and habitat. 


Table V. Jlelafionshtp between systematic arrangement^ habit and liahitat. 
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6 Acaiithacca*. ... 
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In considorini:,^ ilic tlistribution of the species in this list it has to 
be borne iu mind that the islands in which they have been colloctod 
form an integral portion of the phytogoopraphic province of South- Eastern 
Asia — ail area compri.sing the Indian Peninsula and Ceylon, the lower 
slope.s of the Himalaya — particularly its eastern and central jiortion, 
South China, Indo-Cliiiia and Malaya. To this area too apparently 
ought to bo added, at least as regards many littoral species and many 
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species with succulent fruits, Northern Aiisti-filia. While, therefore, iu 
the table of distribution the occiiri*eiu;e of the species in the large divi- 
sions of the globe are given on the left hand side, on the right hand the 
distribution within South-Eastern Asia itsell* is given. Fm tiier, since 
the geographical position of these islands indicates tliat they are an inte- 
gral portion of the Andaman cliain,and as the Andamans altogetlior form 
as it were part of the debatable land between Indo-China and Malaya, 
the occurrence of the species there is also uolod. In all eases where the 
oceurrenco of a species in the Andannnis is, at least so far as we yet 
know, only duo to its presence in tlie Coco Islands, the species in (jnes- 
tion is indicated by [ ] brackets. The other debatable ttnritory, so far 
as Malaya and Indo-Chiiia are eoiiccrned, is Tenasserifii, and iji all cases 
where tlio occuiTCiiee of a Coco Island species in Indo-C'Jiina depends 
entirely oh its occurrciico in Tcnassoriiu it is marked by the same | ] 
brackets in the Indo-Cliinese column. Similarly wliou, as is frequently 
the case, a sjiecies is only African in tiui .sense of o(jciirring iu tho Mas- 
careno Islands, tho same [] brackets arc used in the African column. 


Taiuj] VI. DUtrihntion tf thr s'perivs ohsrrved in Ilia Coco Group. 


DlSTRlHUTlON IN S. E. AsIA. 

Namf.s of Spkcies. 

General Disrm- 

iiiJ'rioN. 

Wostu. 

Section. 

^ EuRtii. Section. 

Africa. 

1 

j 

“1 a 

! 03 

w! 1 

1 < 

Polynesia. 

America. 

§ 

i- 

c 

India. 

Himalaya. 

S. China. 

c5 

5 

o 

tn 

C 

rt 

s 

« 

a 

< 

ci 

>. 

13 

1^4 





— 

X 


Miliasu sp. 

... 

- 


, 

X 

X 

— 

- 

X 

X 

X 

Cyclea poltata 

— 

Xi — 

— 

— 


— 



— 

X 

— 

An tit ax is calocarpa 

— 

y i — 

— 

— 

X 

X 

X 

- 

X 

X 

X 

Nyinplaua Lotus ... 

X 

xl ^ 

— 

— 

... 

— 


— 

X 

X 

X 

Cajui.ai'ia s<?piari;i vfir. 


1 










grancTifoIia 

— 

X i — 

— 



... 



X 

X 

— 

CLi|>|).‘iris toiior.a vnr. latil’olia ... 

— 

X 1 — . 

— 

— 

— 

- 


— 

X 

X 

— 

Alsnduia boriguleiisis 

— 

xi - 

— 

— 


— 



.. 

r^] 

— 

(larciiiia S]j. 

— 

xi - 


— 

X 

X 


X 

X 

I 'x 

X 

(hjluj)h 3 dJinn iriopliylJiim 

[x] 

X i X 

X 

— 





X 

! X 

X 

Diptcrncarpus pilosns 


X I ~ 


— 

— 

— 

— 


X 

! X 

X 

Diptorocarpris atatus 

- 

'x! ~ 

— 

— 

X 

X 

X 

X 

X 

X 

X 

Si«la ac.uta 

X 

xi X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Urena loV»atji 

X 

X ! X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

lliliisciiB SahdaritTa 

X 

x: X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Jlibi.scu.s Abcliriuschns 

X 

X 1 X 

X 

X 

X 

X 

_ 1 

X 

X 

X 

X 

Hibiscus tiPiacens 

X 

X j X 

X 

X 

X 

X 

__ 1 

— 

X 

X 

X 

TiK!.spoaia populnoa 

X 

x! X 

X 

— 

““ 

X 

I 

1 


X 

X 

~ 

bombax iiisigno ... 


X i — 

! 


i 
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[No, 4. 


Distbibutxon in 8. E. Asia. 


General Distbi- 

BUTION. 


Wostn. 

Section. 

Eastii. Section. 

Names of Species. 

Africa. 

8. E. Asia. 

Australia. 

1 Ceylon. 

India. 

Himalaya. 

S. China. 

Indo-China. 

Andamans. 

c3 

d 

X 

X 

X 

X 

X 

X 

X 

-Kriodendron fiiifmctiiosam ... 

X 

X 

_ 

— 

X 

X 

— 

— 

Cx] 

— 

Stercniin. villosa ... 


X 


— 

— 

— 

— 

— 

X 


Sterenlia rubiginosa var. 











jifbibrosceiis ... 

— 

X 

— 

— 


— 

— 

X 

X 

X 

Sterenlia parviflora 

— 

X 

— 

— 

X 

X 

— 


X 

X 

Sterculia ahita 


X 

I. 

X 

X 

— 

— 

X 

[x: 

— 

Storeiilia colorata ... 

— 

X 

— 

— 

- 

— 

— 

X 

X 

;< 

Storcnlia ca7ri})annbita 

— 

X 

— 

X 

X 

— 

X 

X 

X 

X 

ll(!nti(.‘ra littoral is 

X 

X 

X 

— 

— 

- 

— 

[x] 

X 


Hnottneria andatnanonsis 

— 

X 

— 


X 

— 

— 

X 

X 

X 

lit?rrya Aninioiiiila 

— 

X 

— 

X 

X 

X 

— 

X 

X 

X 

Grewia Isovi^ata ... 

X 

X 

X 

— 

— 

— 

— 

— 

X 

- 

Cirewia calophylla 

— • 

X 

— 

X 

X 

X 

X 

X 

X 

X 

(h-c.wia Microcos . 

— 

X 

— 

X 

X 


X 

X 

X 

X 

Giyi'osmia pciitaphylla ... 

— 

X 

X 

-- 

X 

X 

— 

X 

X 

X 

GariiLra piniiata ... 

— 

X 


— 

— 

— 

— 


X 

— 

('aTiarinm euplivlliim 


X 

— 

— 

— 

— 

— 

— 

X 

~ 

AL;InL% aiidainaiiica 


X 


X 

X 

X 

X 

X 

X 

X 

Anioora llohitnka 


X 


X 

X 

— 


X 

X 

X 

Csirapa inolneconsis 

X 

X 

X 

X 

X 

— 

— 

— 

X 

X 

Chic5ki*assia tabula ris 


X 


X 

X 


X 

X 

X 

X 

(Mnsjc‘r.a Rlieedii .. 

— 

X 

X 

— 

— 

— 

— 

X 

X 


Phlobocalynin.a Lobbiana 

— 

X 

— 

... 

— 

— 

— 

? 

X 

— 

Sarcostigma Walliohii 

— 

X 


— 

— 

— 

— 

[^] 

[x] 

— 

(Hyptopct.aUim caloearpnm ... 

— 

X 

- 

X 

X 


— 

X 

X 

X 

Sabicia priiioides... 

— 

X 

— 

— 

— 

— 



L J 

X 

Sipliouodoii eedastrinons 

— 

X 

— 


X 

X 


X 

X 

X 

Veiifcil.ago oalycnlata 

— 

X 

~ 

X 

X 

X 


X 

X 

X 

Zi/.ypbiia (KiioplJa 

— 

X 

X 

X 

X 

* 

X 

X 

X 

X 

Colubriua asiatica ,,, 

X 


X 

— 



— 

X 

X 

— 

Viti.s pontagona ... 


X 

— 

X 

X 

X 

— 

X 

X 

X 

ViLi.s earnusa 


X 

X 

X 

X 

— ■ 

— 

X 

X 

X 

Vitis pedata 

— 

X 

— 

X 

X 

X 

— 

X 

X 

X 

Loea sanibncina ... 

X 

X 

X 


— 

X 

X 

X 

X 

X 

Leea hirfca 


X 

— 

-- 

X 

X 

— 

X 

X 

X 

Krioglossum edule 

_ 

X 

X 

X 

X 

— 

X 

X 

X 

X 

Allopliyltis Cobbo 


X 

X 

— 

X 

X 


X 

[x] 

— 

Sapindua Damira 


X 

- 

X 

— 

— 

““ 

X 

X 

X 

Poinetia tomoiitosa 

__ 

X 



X 

X 

X 

X 

X 

X 

X 

1 )oduiiiua viseosa ... 

X 

X 

X 

X 

X 

X 

— 

X 

X 

— 

Odhia Wodior 


X 

— 


— 

— 

— 

[<] 

Cx] 

— 

Parishiaitisigiiis ... 

__ 

X 


— 

— 

— 


X 

lx]; 

— 

Somocarpus aubpanduri formis 

— 

X 

— 

— 

— 

— 

— 

— 

X 

X 

*Soinecarpu.s hetoropbyllua ... 

— 

X 

— 

X 

X 

X 

X 

X 

X 

X 

Spondiaa iiiangifera 


X 

— 




X 

X 

X 

X 

Gracoiitomoluin mangiferam 

1 

X 



>c 


X 


X 


X 


X 


X 


Polynesia, 
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SS8 


Distribution in S. B. Asia. 

Names of Species. 

General Distbi* 

BUTION. 

Westn. 

SecMon. 

Bastn. Section. | 

Africa. 


Australia. 

'55 

o 

g 

America. 

Ceylon. j 

India. 

Himalaya. 

S. China. 

e3 

1 

O 
o i 

'TJ ; 

; 

HH 

Andamans. 

. . . 

c3 

et! 

X 

X 

X 

X 

X 

X 

X 

Morinpfa pteryj^osperma 

X 

X 

[x] 

[x] 

[x] 





— 

X 

X 

Con liar n a gibbosiis 

... 

X 





X 

X 


X 

X 

— 

Crotalaria soricoa 


X 


... 


X 

X 

— 

X 

X 

X 

X 

OoBinodiiiTn iiiiibollatum 

X 

X 

X 

X 


X 

X 

X 

X 

X 

X 

X 

J)08Tnodiuiu triquetrum 

X 

X 


— 

... 


— 


X 

X 

X 

X 

Uesmofliiim bixifloriim 

— 

X 


— 


X 

X 

X 

X 

X 

X 

X 

Deamodium polycarptiin 

X 

X 

X 

X 

.. 

X 

X 

X 

X 

X 

X 

X 

Desinodiiim triHoruin 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Alysicarpus vaginalis 

X 

X 

X 

X 

X 

? 

? 

p 

? 

? 

X 

y 

Phfiscohis sp. 

— 

X 

— 

— 


X 

X 

X 

X 

X 

X 

X 

A bras procatorius 

X 

X 

X 

X 

X 

X 

X 

X 

-- 

X 

X 

X 

Abrns pnlcliellus 

— 

X 

— 

— 

— 

X 

X 

X 

X 

X 

X 

V 

Brythriria indica . 

.X] 

X 

X 

X 

— 

— 

X 

— 

— 

— 

X 

X 

IMuciina gigantoa 


X 

X 

X 

.... 

X 

X 

X 

X 

X 

X 

X 

Muciina prurioiis 

X 

X 

X 

X 

X 


... 


— 

J 

[=^J 

X 

Punraria Oandollo.i 

— 

X 


— 


... 


X 

X 

X 

X 

X 

I’lieraria phasooloidos 

— 

X 

— 

— 



X 

X 

— 

X 

X 

X 

X 

Carnivulia obtusifolia 

X 

X 

X 

X 

X 


— 

— 

X 

X 

X 

X 

Vigiui lutoa 

X 

X 

X 

X 

X 

— 

X 

— 

X 

X 

X 

X 

lHcroc.*irpn.s iiidiciis 

— 

X 

- 

— 

.... 

X 

X 

X 

X 

X 

X 

X 

Dorris scaiidens ... 

— 

X 

X 



X 

— 

— 

— 

X 

X 


Dori'is siiinata 


X 

— 

— 

— 

X 

X 

X 

:< 

X 

X 


Dorris uliginosa ... 

X 

X 

X 

X 


X 

X 

— 

X 

X 

X 


.Pt»ng;nni;i glabra 


X 


X 


X 

X 

— 

X 

X 

X 

i 

Sojiliom tomontosa 

X 

X 

X 

X 

X 

X 



— 

— 

[■ X .1 

X 

!x 

Aloz.oiiournii onnofi]»liy]liim ... 

— 

X 

— 

— ■ 


X 

X 

X 

X 

X 

X 

! ^ 

C!i.\sa]]>iiil.a Hondiicolla 

X 

X 

X 

X 

X 

X 

X 

— 

X 

X 

X 

i X 

Cfusulpiuia Niiga ... 

~ 

X 

X 

X 

— 

X 

X 

X 

X 

1 X 

X 

! ^ 

Ta mfiri iid ii.s i iif 1 ic^a 

X 

X 

X 

X 

X 

X 

X 

— 

— 

;C^] 

X 

X 

Cynomotra. raniiflora 

— 

X 

X 

— 

— 

X 

X 

X 

X 

i 

X 

X 

Kiitada .scandoiis 

X 

X 

! X 

X 

X 

X 

X 

X 

X 

1 

X 

X 

Adoiiantliorn pavunina 

— 

X 


— 

— 

X 

X 

X 

X 

i ^ 

X 

X 

A cacia. c!onc i n na 

— 

X 

1 ~ 

— 

— 

X 

X 

X 

— 

X 

X 

X 

Ac.'icia peniiata ... 

X 

X 

j __ 

— 

— 

X 

X 

X 

X 

X 

X 

X 

Albizzia Lc?bbok ... 

X 

X 

X 


— 

« 

X 

X 

— 

X 

X 

X 

Albizzia prooera ... 

— 

X 

— 

— 

— 

X 

X 

— 

— 

i X 

X 

X 

IDiizophora iniicronata 

X 

X 

X 

X 

— 

X 

X 

— 

— 

X 

X 

X 

Rbizopliora ennjugafra 

— 

X 

— 

— 

— 

X 

X 



X 

X 

X 

Ccriops Caudolloana 

— 

X 

X 

— 

— 




— 

X 

X 

X 

Ooriops Roxbiirgliiana 

— 

X 

— 

— 

— 

X 

X 

— 

X 

X 

X 

X 

nmguiera gymiiorbiza 

L^] 

i ^ 

X 

X 

— 


— 

— 

— 

— 

X 

X 

'roi'iniiiaJiii Catappa 


X 

j ■“ 

— 

— 


... 


— 


X 

~ 

Terminalia bialata 

— 

X 


— 

— 

X 

X 



I X 

X 

X 

Lurnnitzera racornosa 

X 

X 

X 

X 

— 



~ 

— 

![^] 

X 

— 

llligora Conyz.adonia 

— 

X 


— 

— 


X 




X 

X 

Gyrot;ar]ius J;io([uinii 

X 

X 

X 

X 

X 

X 

;[x'j 

— 

— 

- 

1 

X 

X 

Barringtouia spociosa 


; X 

! X 

I 

X 
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[No. 4, 


Distrihution in S. E 

. Asia. 


1 General Distri- 

BDTION. 

Wcfltn. 

Section. 

j Eastii. Section. 








\ 



. 



Names or Species. 






g 

Cl 

India. 

Himalaya. 

1 

o 

CQ 

Indo- China 

Andamans. 

Malaya. 


Africa, 

.s 

‘53 

y? 

Australia. 

Polynesia. 

America. 

■ 

k 

i 

_ 

X 

X 

i 

1 X 

narringtonia racemosa 

X 

X 

_ 

X 


X 

! 

— 

— 

X 

X 

; X 

UroTnccyltvii cdiile 

— 

X 

— 



X 

X 

— 

X 

X 

X 


Perripliis acidiila ... 

X 

X 

X 

X 


— 

— 

— 

— 

— 

X 

[xj 


Lfigerstmnnia hypolcnca 

— 

X 

— 

— 

— 



— 

— 

— 

■ — 

L.agoratm.!Tnia sp. 

— 

X 



— • 

... 

— 

— 

_ 

— 

— 

X 


Modccca cordifolia 

_ 

X 


— 


X 

X 

X 

X 

X 

X 

; X 

Oarica Papaya 

X 

X 

X 

X 

X 

X 

X 

X 

— 

X 

X 

i X 

TricliOsantliCK palmata 

— 

X 

X 

— 



X 

X 

— 

X 

X 

X 

X 

Sosuvin ni Portulacnstrum . . . 

X 

X 

X 

X 

X 

— 

- 

— 

— 

X 

X 

■ X 

Stophegyiic divc?rsiColia 


X 


— 

— 

— 

X 

X 

— 

X 

X 

X 

M nKs:.o 1 1 d.T. c.aly eiiia 


X 

— 

— 

... 

— 

— 


— 

— 

X 

— 

Woboro. Kiir/.ii ... 


X 




— 

— 

— 


X 

X 

X 

P.'indui loiigin<ira 

— 

X 

_ i 



- 

— 

— 

— 

X 

X 

X 

1 ) i pIos| K»r/i siiignl aris 

— 

X 

— 

— 


X 

X 

— 

X 

X 

X 

X 

(1 notbirda specinsfi 

X 

X 

X I 

X 


— 

— 

— 



X 

X 

Ixorn gr.ainlillora V(t7\ 



! 










Kiirzc.ana 

— 

X 

j 

— 


— 

— 

— 

— 

— 

X 

— 

Ixora briiiiiioRCOTis 

— 

X 

— ; 

— 

... 

— 

— 

— 

— 

X 

X 

— 

Ixora ciiiieil'oIiM ... 

— 

X 

— ■ 



X 

X 

X 

X 

X 

X 

X 

Pavotta iiidica 

— 

X 

X ' 

— 


X 

X 

~ 

— 

— 

X 

X 

IVEoriiida eitrifolia va-r. 











Cx.| 


I)mctoat.a ... ... 


X ! 

— : 




— 

— 

— 

— 

X 


Psyeliotria adonophylla 

— 


— i 


— 

— 

— 

X 

1 


X 

X 

P.'L'derift r»x>ti<la ... 


x| 

: 

— 


X 

X 

X 

X 


X 

X 

Vcriiouia cinerea 

X 

X 1 

X ! 

X 

X 

— 

X 

— 

X 

X 

1 

— 

V'ernoiiia. divorgens 

— 

! 

— i 

— ( 


X 

X 

X 

X 


X 

X 

AdoneslLMiiina vi.scosnrn 



X 

X : 

X 

X 

X 

X 

X 

X 

X 

X 

Agcratnm conyzoidca ... 

X 


X i 

X 1 

X 

— 

X 

— 

— 

X 

[XJ 

X 

lUumea virens 

— 

X j 

— ; 


... 

— 

— 

— 

X 

X 

X 

X 

Pluchoa iiidica ... 

-- 


— 1 

— ! 


X ! 

X 

— 

X 

X 

X 1 

X 

Wedcli.'i RcandpTis 

X 1 

X i 

X ; 

X 1 



X 

— 

X 

X 

X ; 

X 

Scipvol.a Kfmiigii 

— 

X ; 

X 

X 1 


X i 

X 

X 

X 

X 

X j 

X 

Ardisia hum i I is ... 

.... 

X 

j 



X i 

X 

— 

X 

X 

^ 1 

X 

yKgicoma inajus ... 

— 

X 

X : 

X 1 

... 


— 

— 

— 

— 

X 1 

— 

Jlh'nutsop.s Iittnr.a1is 

— 

X 

— ;■ 

— I 

— 

1 

-* 

— 

— 

— 

X ! 

— 

Hiospjp’os Kiirzii 

— 

Xj 

— i 

— j 


X i 

X 

X 

— 

X 

^ ; 

X 

Uaiiwollia serpentina 

~ 

X i 

— i 

— i 


X ; 

X 

— 

X 

X 

X ! 

X 

Cerhera Odollaui 

— 

X 1 

X , 

X i 

— 

X I 

X 

— j 

— 

X 

X ! 

X 

Ochroaia borboiiica 

[x J 

X ; 

; 

; 

... 

— 1 

— 

— i 

— 

— 

X ! 

- 

'’IVi.bernamionlana crispa 


X j 


^ ; 

— 

— * 

X [■ 

1 

— 

[x]! 

^ 1 

~ 

Stroph.'nithus W.'illichii 

— 

X ; 

— = 

— ' 


X 1 

^ i 

- ! 

— ! 

X I 

^ i 

X 

Anodendron panienlatnra 

— 

X i 

: 

— ! 

... 

X ; 

X ; 

X i 

^ 1 

i 

X ! 

X 

Choiiernorpha iiiucrophylla ... 

— ! 

X • 

-- ■ 


— 

~!! 

;>]; 

— ! 

— ! 

X 

X 

X 

Sarcolobua globusus 

~ 1 

X ; 

— 

-- ' 




- i 

- 1 

X I 

X : 

X 

Ifoya parasitica ... 

““ i 

X : 

— : 

— 

... 


■- ; 

— ! 

*“ j 

X i 

X 

X 

1 1 oya divcrsifi.)] ia 


X : 

— ' 




i 

ji 

“■ i 


X 1 

X : 

X 

Dischidia nu in nmlaria 

i 

X 1 

1 

X , 


— 
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Distribution in S. E. Asia. 


General Distri- 
bution. 


Westu. 

Seofcn. 


Eastn. Sectn. 


Ceylon. 

India. 

Himalaya. 

X X 

X 

X X 

— 

X X 

— 

X X 

X 

X X 

— 

— 

X 


cx]r.x: 

r ^‘li X- 


X X X 

[ X ] [ X ] - 

f X i X X 


Names of Si'kciks. 


Lininaiiihoinnui indicum 
Cordia. snbcordafca 
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X 

X 

: X 

X 

X 

— 

— 

— 

— 

— 

:< 

X 

Siphon(.x'huliiK ? llliforuiis 


X 

X 

! X 

— 

— 







— 



Valid u^ria, sp. 


— 

! X 

; — 

! — 

— 

X 

X 

— 

— 

— 

X 

X 

CiiloMirix pul vi iiata 


X 

: X 

i ^ 

; X 

X 


Reviewing tlie general dish’ibutiou of the flora as given in TAiUiR 
VI, wo find that of the 358 species, 70 are cosino]>olitan in the tropics, 10 
more are nearly so, 40 are more or less widely spi’cad throiiglioiit tho 
tropics of tlie old world, 41 extend from Soiitli-eastorn Asia to Austra- 
lasia, while 188 species are confined to South-eastern Asia. Tho suh- 
joiiied synoptic table iudi(?atcs these distributional features more exactly 
and gives at tho same time the relationship of this distribution both to 
the habit and to the habitat of the species. 
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Table VIL Relationship of General Distribution to Habit and Habitat. 


Had IT. 

Distkidutional Features. 

Habitat. 

Total. 

s 

gj 

"c 

5 

Trees. 

os 

JO 

p 

Herbs. 

CO 

ts 

a> 

1 

"b 

O 

Weeds. 

Forest sp. 

A 

so 

U 

! Litroral. 

Marine. 

e5 

•g. 

■p. 

Parasitic or 
Saprophytic. 

4 

1 






Coamopoliian in the tropics. 















America, Afrio«a, Asia, Australia, Poly- 










70 

14 

5 

2 

49 

iicsia 

12 

16 

6 

6 

12 

8 

2 

8 







In tropics of hoth Hemispheres^ hut 















hardly cosmopol if an. 










3 

1 
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1 

America, Africa., Asia, Australia 

... 


••• 


2 


... 

1 

3 

2 




2 







1 


1 

2 

3 


1 

,, 

1 

ATru*i’ifin. Africa. Asia ... 



’ 2 





1 

3 

2 



2 

AmcricLi, Asia ••• 








2 

2 






Widely distributed in Kastern Hemi- 















spheres; not in America. 










20 

7 

13 

4 

6 

Africa, Asia, Australia, Polyuosia 

... 

... 

2 


26 


] 


29 

12 

] 

3 

3; 

f) 

Africa, Asia, Australia 


... 

3 

3 

5 

i 

... 


12 

2 


1 

-1 

1 

Africa, Asia, Polynesia ... 

... 

... 

... 


1 

... 

1 


3 

6 

i 

1 

2 

2 

Africa, Asia ... 

... 

... 

2 

i 

2 

1 

... 

... 

6 






Confined to Asia and Australasia. 










15 

2 

2 

3 

8 

Asia, Australia, Polynesia 

... 

... 

... 

...jlo 
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3 

1 

15 

23 

8 

7 


: 2 

Asia, Australia 



IG 


G 


1 

1 ... 

23 

a 


1 

1 

2,' 

xVsia, Polynesia •• ... 



2 




1 

i 

3 

issj'ia 

1 

1 

58| 

Soutli-Eastern Asia only ... 

3: 

1 

2 

120| 

i 

416 

T 

12 

15 

188 

358j78ja4 

48^138 

i 

Totals 

y 

18 

162'l4|80 

19 

21 

! 

29 i 

358 


In discussing the phytogeographic distribution of tliese species 
ivitliiu the province of Soutii-Kasteru Asia it is iiocessary to distinguish 
between the districts forming the AVesteru section, viz , : — tlie lower 
Himalayan slopes with the plains at their foot, Peninsular India, and 
Ceylon — from the Eastern section, which comprises Southern China, Indo- 
Chiiia, Malaya, including the Philippines, New Guinea, and the coasts of 
Northern or Tropical Australia. Of the 358 species in the Coco Islands, 
which therefore necessarily all occur in the Eastern section, 252 species, 
or 70 per cent., are found in the Western section as well. Of the wliolo 
number 153 species, or 43 per coat., extend to Australia, whereas only 
140, or 39 per cent., arc known to occur in South China. 

The following tables indicate tho distribution of the species so far 
as these three portions of S. E. Asia are concerned. 




361 


1891.] D. Prain — The Vegetation of the Coco Group. 

Tablb VIII. Distribution in S. B. Asia of the species extending from the 
Coco-group to Cis-gaugetic India. 


In all three Cis-gangetio districts (Himalaya^ India, Ceylon ) : — 134 

In China, Iiido-China, Malaya, Australia 72 

In Indo-China, Malaya, Australia 9 

In China, Indo-Ohiua, Malaya 2G 

In Indo-China, Malaya 24 

In China, Indo-China, Andainans 1 

In Indo-China, Andamans 2 

In Himalaya and India : 14 

In Indo-China, Malaya, Australia 1 

In China, Tndo-Chiun, Mnlaya 1 

In Tndo-Chiiia, Malaya 7 

lu China, lixdo-Chhiti, Andamans 1 

In Indo-China, Andamans 3 

In Andamans • • •..#•••* • t • • • • • • . 1 

In India and Ceylon : — . • . 76 

In Chinn, I udo-China, Mnlaya, Australia 33 

In Itido-China, Malaya, Australia 21 

In Indo-China, Malaya . . • • 15 

In Indo-China, Andanums • • 1 

In Andamans, Malaya, xAustralia 3 

In Andaxnaus, Malaya 

In Hhnalaya : — • • • ■••••••• ...... ........ 5 

In China, Iiido-Chiiin, Malaya ...••• .... t| 

In Indo-China, Malaya 2 

In Indo-China, Andamans ....•••• ........ 2| 

In India : — 13 

In Indo-China, M.alaya, Australia 1 

In China, Indo-Chiiia, Malaya •••••«•" •••••• .... 1 

In Indo-China, Malaya 3 

In Indo-China, Andamans ...... • 3 

In Arulamans, Malaya, Australia 2 

In Andamans ..*••• .... .... 3 

In Ceylon : — 10 

In Indo-Ch ina, Malaya, Australia 1 

In Indo, China, Malaya • • • • • G 

In Andamans, Malaya .... ...... •*...• •...•••• 2 

In Andamans •••••••* .... 1 


Total number of species extending from the Coco Group to Cis-gangetic India 252 


Tabld IX. Distribution in S. B. Asia of the species extending from 
the Coco Group to Cliiiia. 


Extending as far as Australia : — 

In Indo-China, Malaya, Australia; Himalaya, India, Ceylon 72 

In Indo-China, Malaya, Australia ; India, Ceylon 3.‘< 

In lndo-Chiu<a, Malaya, Australia ...... 1 


106 


Extending as far as Malaya : — 31 

In ludo-Chiua, Malaya ; Himalaya, India, Ceylon 26 

In Indo-China, Ma\ny a \ Himalaya, India 1 

In Indo-China, Malaya ; Himalaya 1 

In ludo-China, Malaya 3 
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Extending ae far as tho Andamana only 8 

In Indo-China, Andamans; Himalaya, India, Ceylon It 

In Indo-Ohina, Andamans ; India 1 

In Indo-China, Andamans ; India • • l| 


Total number of species extending from tho Coco Group to China ... 140 

Table X. Distribution in S. PJ. Asia of the species extending from 
the Coco Group to Australia. 


Extending as far ns China ; — 106 

To Alalaya, Indo-China, China; Himalaya, India, Ceylon 721 

To Malaya, Indo-China, China ; India, Ceylon ..•••• 38| 

To Malaya, Irido-Chinn, Chinn 

Extending as far as Indo-China : — 33 

To Malaya, Indo-China; Himalaya, India, Ceylon 9 

To Malaya, liido-Chiua ; Himalaya, India ] 

To Malaya, Indo-China ; ladtrf, Cci/Zoa 21 

To Malaya, Indo-China; India 1 

To Malaya, Indo-China; Ceylon 2 

To Malaya, Indo-China • ••• 4 

Extending as far as the Coco Group ( Andamans) only : — 

To Alalaya, Andamans; Ceylon, India 3 

To Malaya, Andamans ; Ceylon 1 

To Alalaya, Andamans ; India .••••... . 2: 

To Malaya, Andamans 3' 


Total number of species extending from tho Coco Group to Australia ... 153 

The analysis of these species thus shows that the figures do not 
indicate any special coimoctioii either with China, with India, or with 
Australia ; many of the species in tliose tables arc cosmopolitan or ne.arly 
so, and thus possess no special pliytogeographical interest. The number of 
species that extend from India, Ceylon or the Himalaya to the Andamans 
and no further, is only 28, or (i^ por cent, of the whole flora ; tliis figure, 
therefore, more nearly represents what may be considered the peculiarly 
Indian element in the Flora of the Andamans. There are onl 3 ’' three 
species that extend from South China to the Andamans and no further 
southwards, and as all three are found in India and rna^^ as readily bo 
extensions from India to China as from China to India wo may assort 
that there is no distinctive Chinese feature in the flora at all. Only 
i) species extend upwards from Australia as far as tho Andamans, but not 
as far as Indo-China ; but all these are characteristic Malayan species 
and may just as well be considered extensions from Malaya to Austmlia 
as from Australia through Malaya to tho Coco Islands. The occurrenco 
of as many as 10 of the species in Ceylon and not in India would seem at 
first to indicate that there is some foundation for a remark by Mr. 
Kurz, already alluded to in connection with the vegetation of Diamond 
Island (J. A, S. B, lix, pt. 2, p. 290), concerning the presence of a Ceylon 
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element in the Andamans flora. But a considomtion of tliat seotion of 
Tablk VIII in which they are detailed sliows that they afford little cor- 
roboration of this hypothesis for there is only one species {Dedmlea jlabeU 
lum) restricted to the Andamans and Ceylon, and as this is a Cryptogam^ 
too great a reliance ought not to bo placed on the fact; Indian Grypto- 
gauis^ other than ferns, have not as yet been assiduously collected and tho 
occurrence here of this Ceylon species perhaps indicates rather a wide 
dispersion for it than any peculiax’ aflinity of the flora of the group with 
that of Ceylon. 

The general conclusion to which we are loci by tho evidence these 
tables afford is, that the flora of the Coco Group is almost purely Trans- 
gangetic, and that while this is the case there is no appreciable Cluiieso 
or Australian element present. Wo have still to ascertain whether it is 
an Indo-Chinese or a Malayan element that prevails in tho flora, and 
to what extont any independent element exists. 

From their geographical position wo have to look upon the Coco 
Islands as part of the Andaman Group : in oiio sense therefore all tho 
Coco Island species are Andamanese. But there are as many as 30 of 
ibe species in the list,* or about 8 per cent, of the flora, whoso presence 
in the Andamans is due only to their having been found in tho Coco 
Group. At tlie same time, however, it must be remembered that 19 
species, or over 5 per cent, of the flora, arc peculiar to the Andamans as 
a whole, not occiirring either in Indo- China or in Malaya, while 21? 
moi*e are only known as Indo-Chinese from their presence in Tcnasseriin.t 
Of these 24 Andarnans-Tonasserim species, 22, or 6 per cent, of thc^ flora, 
are confined to tliosc two districts, only two of them extending even as 
far as the Malay Peninsula. The bearing of this peculiar (iistril)ution in 
the Andamans and in Tenassorim, but neither northward to Indo-China 
nor southward to Malaya, the writer has already had occasion to note 
it will bo referred to again below in comiection with the probable origin 
of tho Coco Island flora. Another circumstance that must be borne in 
mind is that as yet very little is known of the flora of North Andaman, 
and it is not improbable that some of tho 30 Non^ Andaman Coco species 
will yet be found to occur in that island. § 

♦ Indicated in the list of distribution by [] brackets in tlie Andamans column. 

t Indicated by [] brackets in the Indo-Chinese column. 

{ Ann, Roy, Bot. OardeUy vol. iii, p. 238. 

§ As an example of this possibility may bo instanced Dendrocalamus 8triciu& 
which does not occur in South Andaman. Mr. Godwin- Austen, formerly of Port 
fllair, one of the very few oflicera who have ascended Saddle Peak, tho highest 
point of North Andaman, has informed tho writer that at ono point in the ascent a 
Bamboo is mot with quite diileront from the Bamboos near Port Blair ; not very 

47 
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Of the 358 species, 232, making G5 per cent, of the whole, occur at 
once in Indo*China, Malaja and the Andamans ; 40 occur in Malaja and 
the Andamans, 8 of these extending to Tenasserim but not occurring in 
Burma or Siam (Indo-Ohina proper) ; 22 occur in Indo-China but not in 
Malaya, 12 of thorn being present in the Andamans also ; 40 occur in 
the Andamans without appearing either in Indo-Ohina or in Malaya, 
though 8 of these appear in Tenasserim, which connects Indo-China with 
the Malay Peninsula, just as the Andamans connect Indo-Ohina with the 
Malay Archipelago ; 8 occur only in the Coco Islands and Tenasserim, 
and 13 are apparently confined to the Coco group. This last number is 
probably too high ; some of these species, as well as some of those others 
for which the Coco locality is as yet the only record from the Andamans, 
may occur in North Andaman. 

The following table gives the distribution of the species in these 
three districts as well as in the sub-disti*ict of Tenasserim : — 


Table XII. Distribution of Coco Island sj^ecies in the Indo-Chinese and 

Malayan districts. 


A. 

Species extending from Coco Group to : — 

Iiulo-Cliina, ToimsBcrim, Andamans, Malaya, 

Jiido-Cliiiia, TenaBscrim, Malaya, 

, Toiiasserim, Andamans, Malaya, 

— , Tenasserim, — , Malaya, 

, , Andamans, Malaya, 

Indo-China, , Andamans, , 

, Tenaasoriin, Andamans, , 

liido-Cliina, , , , 

, Tenasserim, , ■■■ , 

, - , Andamans, , 


232 

2 

S 

1 

32 

12 

8 

10 

8 

32 


Total species cxteudiiig from Coco Groiij) ... 345 

Species confined to Coco Group ... ... Uj 


Total Coco Island species 

... 358 

i 

No. of species. 

percentage of flora. 

IJ. ! 


Species occurring in : — | 

Indo-China ... ... ! 

256 

71 

Tenasserim ... ... 1 

2.59 

72 

Andamans ... ... 

324 

90 

Malaya ... ... 

275 

76 

Species confined to Coco Group ... j 

13 1 

1 



This table therefore leads to the conclusion that phy togeogmphioally 


tall, but extremely hard and tough, and forming dense thickets very difficult to pass 
through—a general description agreeing very well with that of DendrocaUimus strxeius 
as it occurs in Great Coco. 
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as well as physiographically the Coco Group forms an integral part of the 
Andamans. Farther, it shows that of the possibly predominating elements 
in their flora, tho Indo-Chinese clement, as a whole, is slightly weaker 
oven in that part of the Andamans nearest to Burma than is an element 
indicating a Tenasserim influence and an element indicating a Malayan 
influence. ^ This seems strange when wc recollect that not only do the 
Cocos form that part of tho Andamans nearest to Burma but that there is a 
shallow ridge, at times raised into islands, along the lin ^ between tho 
Cocos and the nearest point on tho Burmese mainland, whereas Tcnaa- 
serim is at the opposite side of a deep sea, while Malaya is separated from 
the opposite extremity of tho Andaman group by a much greater distance 
and by much deeper straits than Burma is from the area under discussion. 

In order, if possible, to account for this peculiarity of distribution, it 
becomes necessary to discuss the pixibable origin of the flora of tho group. 

The first step in such an inquiry is to ascertaiii the species in a flora 
that may possibly have beeu introduced and that do not thoi'eforo 
necessarily postulate for an isolated locality such as the Cocos any former 
connection with neighbouring land. It is, of course, evident that if a 
previous land connection be shewn to be necessary to explain the pre- 
sence of any species in tho islands this same land connection would 
sufficiently explain the presence of most of tho species that occur there 
without requiring the suggestion of any oxtrauoous means of introduc- 
tion. But until all the possibilities of introduction by means of physical 
agencies now at work under existing pliysiograpliical conditions arc com- 
pletely exhausted, we are not at liberty to assume tlio existence of dis- 
similar pliysiograpliical conditions or a different application of tho present 
pliysical agencies. 

Thor© is, however, always great clifliculty in deciding absolutely 
what species are indigenous and what species are introduced in any 
locality, and here no species will bo considered “ indigenous” for which it 
is possible to suggest in the remotest fashion any means of introduction. 
At tho risk therefore of including among introduced species many that 
are probably quite entitled to bo termed indigenous, tho possibilities aro 
discussed under the headings of the various active introducing agencies. 
As this involves a use of the terms “ indigenous ” and “ introduced ” 
somewhat different from the sense in which they are generally accepted, 
it seems better that the possibly introduced species bo spoken of as 
“migrant”; and the certainly indigenous residuary species termed 
“ remanent,” many of the “migrant” species being doubtless perfectly 
“ indigenous ” in tho generally received sense. 

Even within tho group of “ migrant ” species difficulties often arise 
owing to certain species being assisted in one way from island to island 
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ovor intervening seas and in another way along continnous land. As an 
oxamplo may bo mentioned Gyrocarpus Jacquini% whose progress from 
island to island is clearly a sea-assisted process, yet whoso dispersal inland 
when it is once establislied is greatly aided by wind because of its curious 
dip toroid fruit. It might oven be suggested that the wings of this fruit 
may bo sufficient to account for its transmission across intervening seas ; 
but no one who has carefully observed the fall of its fruits is likely to 
consider this possible. Another very pertinent instance is TerminaUa 
Catappa, a species distributed by ocean currents over all the coasts of 
the Andaman Sea, but which nevertheless occurs far inland as well as on 
the beaches. The explanation of its inland dispersal is extromely simple, 
for rats and frugivorous bats arc extremely fond of the fleshy part of its 
fruits while they leave uninjured the stone and kernel. Both these 
animals are apt when disturbed while eating to carry off in their mouths 
the fruit they may bo devouring, ultimately dropping it some distance 
from the place where the parent tree grew. But though bats occur in far 
off lonely islands like Datti Malv and Barron Island, and though their 
presence there indicates the possibility that animals of the kind may, like 
fruit-eating birds, carry undigested seeds from one i.sland to another, it 
is clear, since they do not swallow tlio stones of TerminaUa Gatappaihat 
they are not to be hohl res possible for the passage of that species across 
intervening seas. The further spread of these species within new locali- 
ties by agencies quite distinct from that necessary to account for their 
initial appearance is, it will bo admitted, amply demonstrated.* Other 
examples are Fuoma aeuleata and excelsa which arc perhaps introduced 
by tlio sea along these coasts. If they are, however, it is quite certain 
that tlicir presence inland may be ampl}” accounted for owing to their 
sticky fruits having become attached to birds or animals that have come 
in contact with them.t 

* R(!Sulonta in India arc familiar with the treatment of ‘^country-almonds** by 
tho largo “ flying-foxes ; ** fruits carried off by them, and with a portion bitten out of 
the fleshy side, may be constantly found dropped at considerable distances from tho 
trees on which the almonds grow In Barren Island there is no doubt that the 
frugivorous hats whudi exist there aro partly responsiblo for the same thing, and the 
writer had an opportanity of witnessing the rats, whicii abound on that island, engaged 
ill the same act, these creatures having come down to the shore for tho fruits that 
aro common there and when disturbed scampering off up gullies with fruits in their 
mouths. 

f A striking instance of the possibility of their becoming attached to the bodies 
of passing animals was witnessed by the writer on a path between Uiingaohang and 
All Mnsjid ill South Andaman in April 1891. Though some miles from tho sea a 
considerable number of Fiaonia excelsa trees occurred at the place, and tho path 
was strewn wdtli their fruits. A tree-snake was soon which had become entangled 
ill a fallen pauiclo of these so that all escape was impossible, its every movement in- 
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And in addition to these instances it may be romarked that the 
whole group of species which may possibly have been introduced in the 
crops of grain-eating birds can be only considered as indirectly bird- 
introduced, since some accident must have happened to account for the 
death of the introducing bird in order to explain the germination of the 
seed and final introduction of the plant. 

The “migrant” species, meaning thereby all that have certainly 
been introduced and all for which introduction is conceivable, may be 
divided into “civilized” species introduced by man, and “ sylvestriau ” 
or wild species. The wild species may bo divided into “coast” 
species, further subdivided into “marine” and “littoi-al” species, the 
whole of the coast species being sea-introduced ; and into “ inland ” 
species. These latter, which may of course also occur on the shore, but 
for the introduction of which the Sea liiis not been responsible, may 
best be classed as “ wind-introduced” and as “bird-introduced” species 
Species introduced by birds may have been introduced either attached. ^ 
to the bodies of these or carried in their crops. These different groups 
will be discussed in detail; last of all the “remanent” species will bo 
considered. 

The “civilized” species conipri.se cultivated plants and weeds of 
cultivation or of wa.ste places ; tho former corresponding pi-actically to 
domestic animals like the cow or horse, and to domestic insects like the 
bee or silk-worm, the latter to the vermin that associate themselves with, 
or accompany man and his domestic creatures. This group therefoi’o 
contains the species that may, directly as economic or aesthetic plants, 
or indirectly as weeds, have been introduced by man. The list subjoined 
includes tho whole of the species present in the islands that aro known 
to bo sometimes thus introduced; those that aro likely to bo hero in- 
digenous, or to have been introduced by other than human agency, aro 
enclosed within brackets and will be found again in one or, at times, more 
than one of tho subsequent lists. 

List of Civilized species found in the Coco Group. 

* Nympbaea rubra. This variety has perhaps been introduced 

intentionally into Great Coco, whero 
it occurs in tho small lake. It has 
to be recollected that it is a favourite 
flower with the Burrneso and is sold 
for votive purposes in the Pagodas 

Tolving it more hopelessly in tho tangled sticky mass. After tho snake died its body 
was csaretully examined and it was found that it had suffered no previous physical 
injury which could account for its inability to escape. 
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Sida carpinifolia. 
[Urena lobata. 


* Hibiscus Sabdariffa 

6. ♦ Hibiscus Abolmoschus. 

* Morlaga ptorygosporma, 

* Croialaria scricca. 


♦ Dcsmodium triflorum. 

♦ Alysicarpus vaginalis. 
10. • PhaseoluB sp. 


about Rangoon ; also that the settle-^ 
xnent was attempted by a Rangoon 
gentleman whose servants werO} at 
least partly, Burmese. But typical 
white Nymphcea Lotus occurs in Little 
Coco, clearly independently of htiman 
agency. 

Table Island (tho older clearing) only. 

As a rule this species would, without 
hesitation, be dealt with as a weed ; in 
Groat Coco, however, it does not occur 
iu the clearing and it was not found 
on Table Island at all. If introduced 
here, we may safely say that human 
agency is not responsible for its ap- 
pearance ; more probably it has been 
introduced by tho agency of birds]. 

Groat Coco ; in tho old garden and evi- 
dently struggling against extinction. 

Table Island only ; but common in many 
parts of the clearing. 

Great Coco; a few trees evidently plant- 
ed ; these are very healthy, and seed- 
lings are ali’eady spnnging up under 
tho adjacent Coco-nut trees. 

Table Island only ; but very abundant ; 
the species may have been uninten- 
tionally introduced, but more probably 
has been brought by the servants at 
the light-house, who are Burmans and 
with whom the flower is a favourite. 

Table Island only ; common however on 
all the grassy slopes. 

Great Coco ; not seen on Table Island, 
though it probably occurs there. 

Seedlings in cow-dung on one grassy 
slope at south-west corner of island. 
These were seen in 1890 ; no species 
was seen in 1889 likely to have given 
origin to these, and there is no indi- 
genous species to which it seems likely 
they could belong. Unfortunately 
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neither clearing could be revisited in 
1890 to enable the writer to make 
farther investigation. 

* Tamarindus indica. Great Coco ; only one tree and that, 

though almost certainly introduced by 
man probably unintentionally so. 

* Carioa Papaya. Gx*eat Coco ; perfectly naturalised and 

very profuse in the Coco-nut zone, 
especiallyinthe north end of the island. 
[Vornonia cinerea. Both islands ; extremely abundant in the 

clearings, but also plentiful on grassy 
slopes and bare rocky headlands of the 
western coast of Great Coco ; it also 
occurs on Rutland Island, at the op- 
posite extremity of the Andaman group , 
where introduction by man is hardly 
conceivable : hero probably it owes its 
presence to the agency of wind.] 

[ Adonostemma viscosum. Great Coco ; common on bare rocky pro- 
montories on west side and at north 
Olid of island. If introduced hero it 
has been introduced independently of 
human agency ; it is probably a sea- 
iutroduced species, but perhaps its 
fruits may have come attached to the 
feathers of birds.] 

15. * Ageratum conyzoidos. Table Island ; common in the clearing; 

not present in Great Coco. 

* Ipomoea coccinca. Table Island ; a garden escape, but very 

plentiful on the edges of jungle-paths 
far from the lighthouse garden. 

* Ipomtea Batatas. Table Island ; cultivated only : has not 

survived on Great Coco, probably 
owing to the presence of wild pigs. 
These the writer did not see on Great 
Coco but their traces were abundant 
on Table Island and the pigs them- 
selves wore obtained on Little Coco. 
Moreover, Mr. Hume {Stray Feathers ^ 
ii, p. Ill) actually mot with them on 
Great Coco. During our visits 6 or 
6 abandoned pariah dogs were soon 
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Solaoum Melongena. 


Capsicum minimum. 


. * Scoparia diilcis. 

* Rungia pectinata. 


[ Aiiisoinolos ovata. 


[Boerliaavia repens. 


on the island ; but^ though these must 
necessarily have rendered the pigs 
shy, it can hardly be supposed that 
they have exterminated them. 

Table Island ; cultivated. Great Coco •, in 
the old garden and also plentiful all 
over the clearing; apparently quite 
naturalised. 

Table Island ; cultivated, and as an es- 
cape. Great Coco ; very plentiful and 
spreading far into the jungle. 

Both islands ; common in the clearings. 

Table Island ; only in the clearing ; not 
plentiful and as it is not met with in 
Great Coco is probably here, as it 
often is, an introduced weed. But it 
need not always be so since the species 
is abundant on bare rocky promon- 
tories at the south end of Rutland 
Island where introduction by human 
agency is not to be thought of. 

Great Coco ; this species is not present 
on Table Island apparently, and on 
Great Coco it was only found on the 
isthmus connecting the north-eastern 
peninsula — where the clearing is — with 
the main island. But the species does 
not occur in the clearing, and it is re- 
markably abundant where it occurs. 
Moreover it is exceedingly abundant in 
Diamond Island, off the Arracan Coast, 
which is another section of the same 
island chain ; the writer is therefore 
inclined to believe that the species 
does not owe its introduction to hu- 
man agency but that it may be classed 
among the remanent species.] 

In all three islands, common on rocky 
promontories and bare isolated rocks 
though a frequent weed of cultivation 
this owes its presence here, not to 
human influence, but to iho agency of 
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the sea or to that of littoral birds, such 
as the Bitticras and Terns that frequent 
the reefs and rooks, its sticky fruits 
probably attaching themselves to the 
feet of these.] 

* Celosia cristata. Table Island, a common escape. 

25. * Achyranthes aspera. Both islands, common in the clearings 

and undoubtedly introduced by man. 
But on Little Coco, the very distinct 
YAU. ' porphyristachya is abundant as a 
climber in the Tandamis sea-fence and 
is probably, like the same variety in 
the Nioobars, Laccadives, etc., a plant 
introduced by the sea. 

• Gomphrena globosa. Table Island, an abundant escape. 

♦Euphorbia pilulifera. Table Island, a weed in the clearing, 

still rare. 

♦ Musa sapien turn. There is a PI an tain -garden attached to 

the lightlionso on Table Island. No 
Plantains are loft on Great Coco, doubt- 
less owing to the cattle. Those ani- 
mals cat not only coco-nut leaves but 
also the leaves of Fandanns odoratis- 
simus, so tlifit one is surprised to find 
that they have left anything in the 
garden at all. Except for the cattle (and 
perhaps the pigs, which might grout up 
the stocks) there is no reason why the 
Plantain should not thrive if left to 
itself. In Nai’condam there is a grove 
of Plantains, introduced (by Col. Tyt- 
ler ?), in excellent health. 

* Cocos nucifera. Common in all throe islands but deserv- 

ing neither to bo deemed indigenous 
nor to be considered a species intro- 
duced by the sea. The question whe- 
ther its presence is due to some old 
attempt at settlement or to the ship- 
wreck of some coco-nut laden craft is 
discussed more fully below. 

30. * KylUnga brevifolia. Both ialanda, only in the clearings. 

• Pimbristylia diphylla. Both islands, only in the clearihgs. 

48 
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Great Coco ; near Routh end of island 
beside some shelter huts used by 
coco-nut collectors. 

Both islands, in the clearings and also 
at south end of Great Coco near the 
shelter huts. 

Table Island, in the clearing. 

Table Island, clearing, common ; Great 
Coco, rare in the clearing, also a few 
tufts among droppings of cattle on 
a bare hill at south-west corner of 
the island. 

Table Island ; lighthouse clearing, still 
rare. [All the Cyperacecn and <7ra- 
mincce may have been introduced by 
birds.] 

Of the above, nineteen are species which are, or may be, cultivated 
for economic or Aesthetic reasons — the economic plants being Hibiscus 
Sahdariffa (the Rozelle), TTihisens AhelmnscJms (the Musk-mallow), Morin- 
gn 'pterygosj^ervia (the Horse-Radish tree)* Phaseoh^s sp., Tamarindus 
indica (tlie Tamarind), Carira Papaya (the Papaw), Tpomoea Jiaiaias 
(the Sweet- Potato), Solannm Melongcna (the Bringal), Capsicum mini- 
mnvi (the BiinTs-Mye Chillcc), Musa sapienfnm (the Plantain), Cocos 
nacifera (the Coco-nut), Panienm ciliare^ colonum and Tlelopns (three 
Avihl fodder-millets). Ton of these have - nndoubtcdlj’^ l)een intentionally 
introduced — one (the Tamarind) certainly has not, and the three fodder 
grasses may have come as weeds, or equally jnobably, may have been 
iutrodneed by grain-eating birds. The a?.sthetic plants are Nymphva rubra, 
Crofalaria stiricea, fpoiyuva rorcinea, Cidosui erisfata, and Gomphi'ena glo- 
hnsa. Crotalnria sericea may liave been involuntarily introduced, the 
others almost certainly liavo been brought intentionally. The other 
seventeen are, or may bo, woed.s, but tboro is every probability that five 
of them, IJrena lohnfa, Vcnioaui cinerea, Adenofifem.ma vlsocosum, Aniso- 
meltis ovaki, and Boerhaavia repens do not owe tlieir presence here to 
human agency. 

Of the introduced economic species three are evidently unfitted to 
survive under the conditions to which, when abandoned, they are exposed. 
The Rozelle sueeuuibs to elimatio influences, the Sweet-Potato and the 
Plantain are destroy^ed by animals. On the other hand the propagation 
of two of these species — the Papaya and the Eird’s-Bye Chilloe — is re- 
markable both for its extent and rapidity, and for the fact that the 
flavour and pungency of flio fruit of these species remains undimi- 
nished. 


* Panicum ciliare. 


Panicum colonum. 


* Panicum Helopns. 
35. * Bleusine indica. 


* Klemsine a>gyptiaca. 
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The Coco-nut tree deserves to be specially noticed. It is not 
known where Cocos 7iucifcra is indigenous ** and the suggestion that it 
is ** really wild on the Coco Islands and along the north-western coast 
of North Andaman, made by the late Mr. Kurz, (Forest Flora of British 
Burma ii, 540), though true enough so far as the Coco Islands are con- 
cerned, is denied, as regards North Andaman, by those ollicoi’s at Port 
Blair who liave had opportunities of investigating tlie shores of tlio group. 
Mr. Kurz did not himself visit either the Coco group or North Andaman, 
and unfortunately he does not give any authority for the latter part of 
his statement. But, granting its correctness, tlie fact icmains that about 
Port Blair the tree only occurs as a recent introduction and it is not 
met with elsewhere either in South on Middle Andaman, except as a few 
young trees that have, on Rutland Island, the Sentinels, etc., been deli- 
berately planted. More recently the writer has been told of a bay in 
one of the islands of the “Archipelago,” near Port Blair, which is lined 
with Coco-nut trees, the result of the wi’cck of a particular ci’aft that was 
lost on her way from the Nicobars to a Burmese port ; this statement 
the writer has not yet been able personally to verify. In Narcoiidam 
there arc Coco-nut trees in no fewer than tlireo places, and as there is 
absolutely nothing to disturb tbem tliere, they are spreading rapidly. In 
Ihirren Island also there is one bay wliere a considerable number 
of Coco-nut trees grow and where also the spcicies i,s rapidly spread- 
ing. But ill both these islands the introdu(;tion has been delibcraic 
and quite recent; tin’s in Narcoiidam is particularly evident from the 
fact that the oldest trees occur along with a grove of PUintaiiiH, though it 
is equally apparent that the spread of the species to one, and [irobably 
to both, of the two other bays where it occurs, lias been unassisted by man 
and is due to fallen nuts having been drifted round from the first plant- 
ed trees. It is, liowever, very remarkable that Cocos nncifera should bo 
so abundant in the Coco group and be absent from, or very rare in, the 
Andamans proper, including Little ATidainan, and that the species should 
again occur in such abundance in the Nicobiirs. The direction of the 
ocean currents has been suggested as possibly explaining the fact, but 
with very unsatisfactory results, because, wliatevor be the theoretical 
direction assumed for these currents in order to explain the distribution 
of Cocos jiucifera, it must fail to coincide with the direction postulated 
to explain the distribution of Gasuariaa cqulsetifoUa^ a tree wliieli is 
extremely common in the Nicobars and is so plentiful in Little 
Andaman, where there are no Coco-nuts, that the English equivalent 
for the Andamanese name of the island is “ Casuariiia-aaud,” the name 
taking its origin from the grcfit provalcncc of iliis species on all its 
beaches. But though there arc no Coco-nut trees in the Atidaraan group 
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proper, there is one place where Casuarina equisetifoUa occurs. This 
is a small bay, Casuarina Bay, on the west coast of North Andaxuan, 
on the beach of which the species is plentiful. In the Coco group, where 
there are Coco-nut trees, there is no Casuarina equisetifoUa though it 
occurs again in Arracan and Chittagong where there are no Coco-nuts. 
As a matter of fact there is a steady current northward along the west 
coast of the Andamans for a considerable period of the year and it is dif- 
ficult to understand why botli Cocos and Casuarina do not occur plenti- 
fully along the whole west coast of the Andaman chain. The writer's 
examination of the ocean-drifts of the Coco gi*oup during his two visits 
did not throw iiiucli liglit on the subject. Wreckage in considerable 
quantity is to be found along the whole of the coasts, in moat cases, how- 
ever, belonging to wrecks that have occurred on the spot ; the disposi- 
tion of the fragments therefore only throws light on the “ set " of local 
currents. Among the exceptions to this wore a dressed teak-log on the 
east side of Great Coco, a padouk-log on the oast side of Jerry Island, a 
quantity of Burmese sea- fishing- gear on the eyot between Great Coco 
and Jerry, fragments of two different Andamanese canoos on the east 
coast of Great Coco, a clump with roots of a very largo Bamboo (not 
imi>i'obahly Bamhusa gigantea) on the west side of Great Coco, part of a 
third Andamanese canoe on tlie cast side of the Little Coco, and a fruit, 
with part of stalk, of Nipa frutumis at the south end of Little Coco. 
Except the Andamanese canoes the whole of these objects indicated a 
“ set *’ of ocean-current fi*om Burma, for though Nipa fruticans which, 
strangely, appears to l)o absent from the Cocos, is both a Burmese and 
an Andamans species, tliis particular fruit had its stalk cut cleanly off 
by some sharp implement, and if it came from the Andamans it must 
therefore have floated from the neiglibourhood of the settlement at Port 
Blair, a sufilciently improbable circumstance, as the examination of a 
map of the Andaman sea will show. Now if the set of the currents is 
such as to bring “drift" from Burma, and if these currents have 
brought the Coco-uut tree originally to the islands, we must explain how 
it happens that the islands of the “ Archipelago " near port Blair, on the 
shores of which an undoubtedly Burmese “ drift ", in the shape of teak- 
logs, etc., is very plentiful, do not have Coco-nut trees on all their 
coasts. It has been suggested that the ocean-currents have thrown 
up Coco-nuts on the shores of the Andamans as well as on those of the 
Cocos, but tliat owing to the presence of the aboriginal inhabitants, 
always on the outlook for what they may pick up on the shore, the 
establishment of the species in the larger group has been impossible 
because any nut thrown up is found by them and immediately eaten or 
destroyed. This suggestion the writer owes to Mr. M. V. Portman of 
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Port Biair ; it romains nevortheless difficult to understand why not a 
single Coco-nut should have escaped the notice of the Andamanese—* 
who after all are not a numerous race — while, as it happens, wo have 
Mr. Kurz’s positive statement that in certain parts of North Andaman 
the species does occur. 

It seems to the writer that for this particular group of islands, 
although the spread of the Coco-nuts within the group is undoubtedly 
due to the agency of the sea, the ocean-current theory does not explain 
tho presence of the species, and that the original introduction has niore 
probably been due to human interference. Tho question remains whether 
this was voluntary or involuntary. It m^y have been the result of an 
attempt at settlement in the island. Tho most recent attempt, which 
dates from 1878, is not tho only one on record. An earlier attempt, as 
unsuccessful as the last, was made in 184*9. But it does not follow, 
though these are tho only attempts known, that they are the only ones 
which have been made. Both were made entirely on acconut of tho 
Coco-nut being present in the islands, as perhaps other attempts bofox*e 
them may have been, for it appears that the name Coco Islands, implying 
tho establishment there of Coco nmifera and the knowledge of that 
fact by navigators, dates from some of tho very earliest European visits 
to Eastern seas. But it i.s not impo.ssible th.'it a yet earlier attempt to 
settle here may have been made and that the introduction of tho Coco- 
nut may have been oiio of its results. It is easy to understand that 
these islands should have been clioscn in prcferonco to the more inviting- 
looking Andaman group owing to the character for ferocity which, for 
some emnous reason, was attributed to tho iiihabilaiits of tlie Andamans 
by early navigators, and it i.s as easy to understand tliat tho adverse 
natural conditions which prevail, and which have caused tlio failure of 
all recent attempts at settlement, must soon have led to the abandonment 
of the earliest attempt. • The writer feels inclined to tliiiik that this may. 
bo the true explanation of tlio pre.sencc of Coco nucifera in the Cocos 
Islands. Bnt it may quite as readily hfivc been duo to involuntary in- 
troduction by ship- wreck ; for while disinclined to accept the suggestion 
that there are no Coco-nut trees in the Andamans becanse the Atid:i- 
manese have eaten all the stranded Coco-nuts, when it is applied to nuts 
thrown np by ocean-currents, tlie writer thinks this explanation may well 
enough account for the presence of Coco-nnt trees iti tho Cocos while 
they are absent from tlie main islands, if introduction by reason of ship- 
wreck is postulated. In tho Cocos there are no inhabitants, while in tho 
main islands there arc ; and though it is scarcely reasonable to suppose 
that the Andamanese would detect every nut that is cast up on tho 
boach, there is little doubt that thej' would soon become aware of the 
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wreck of a Coco-nut craft and, becoming aware of it, there is as little 
doubt that they would soon consume every Coco-nut the vessel contained. 

Now that the Coco-nut tree is established in the islands, it germin- 
ates profusely. Even towards the centre of the island on flat or muddy 
tracts one meets with groves, containing from a score to several 
hundreds of trees, that have originated from nuts which have been 
floated inland by unusually high tides and left stranded far from the 
coast. The stems of these inland examples are abnormally tall, shoot- 
ing up till the leafy head rises above the surrounding jungle ; as far as 
can be seen, they do not flower till this happens. Once they have 
flowered and fruited the fallen nuts multiply the species fifty-fold. 
The nut appears to have but few enemies, and though a good many may 
be seen with a hole drilled through the husk and with the kernel 
scooped out, (apparently both crabs and rats are able to effect this,) the 
number thus destroyed forms quite an inappreciable proportion of the 
whole. The tree does not, however, invade the ridges, the soil is doubt- 
less, as it is in South Andaman, too poor to suit it ; while in ti'ces 
growing along the bays on the west side of Great Coco the contents of 
the nut are distinctly less and their quality is appi eciably poorer than 
in trees at the head of the bays on the opposite side ; these in turn 
produce nuts that do not bear comparison with the m[ignificeufc ex- 
amples grown in the Nicobars. 

In the subjoined table the distribution of the “ civilized ” species is 
given ; in those cases where the species is believed to be truly indigenous 
in a particular area the distribution mark indicating the area in question 
is enclosed within ( ) brackets. From this taVde we learn tliat 28 of 
these species, or 80 per cent, of the whole, arc cosmopolitan in the 
tropics, and that, witli the exception of one weed and two cultivated 
species, which do not occur in the Orient, they are sub-tropical as well 
as tropical species. The original home of about one-lialf of the species 
is known with some degree of certainty and it is interesting to note 
that 7, or 20 per cent, of the class, arc originally natives of the New 
World, introduced in consequence of human intercourse into, and now' 
established in, the Eastern Hemisphere as well. Ten of them arc known 
to be natives of South-Eastern Asia ; only six of these have spread 
beyond that area. 
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Table XII. DistrihiHon of “ Civilized species present in the Coco Group, 
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The only Cryptogam that belongs to this class is the incompletely 
known Fungus tlie mycelium of which has proved so doatrucfcive to the 
tea-crop at Port Blair. From what has been said in the account of this 
species it will be seen that the species, whatever it may bo, is certainly 
indigenous in, or at .any rate has not been introduced by human agency 
into, the Andaman group. 

We have now to consider the “ sylvestriau or truly wild, 
“ migrant ” species. These may be conveniently subdivided into 
“ coast and “ inland ** species — the former a gmup the members of 
which may, and hero in most instances probably do, owe their presence 
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to introduction by moans of ocean-currentB. But just as we have seen 
that some of the weeds may be claimed as indigenous, or at all events as 
introduced by other than human agency, so hero we find that these classes 
pass insensibly into each pthor and that species which may be introduced 
by the sea, such as Entada scandens^ Oloriosa superbay Boerhaavia repenSy 
Cocos nuciferay etc., may quite as reasonably owe their presence to a pre- 
vious land-connection, to wind, to birds, or to involuntary or voluntary 
human agency. Tlie more doubtful instances, however, will be found 
discussed in detail below. This group of species, however, as a whole, 
is characterised by a general distribution wliicli is directly afFected by 
the phy Biographical features of, and the currents that prevail in, the 
surrounding seas, and is only indirectly, if at all, influenced by the con- 
figuration of the adjacent land. 

The “coast” species have to be further subdivided in “marine” 
and “ littoral ” species, and the former group, as comprising the plants 
for which the influence of ocean-currents is most evident, will be consi- 
dered first. Only one Phanerogam belongs to this class ; this species, 
Cymodocea ciUatay is however almost the most plentiful, the only other 
common species being Sargassum ilicifolium ; all the others are very incon- 
spicuous, being few in number, small in size, and scantily represented. 

The following table gives at once a list of, and indicates the marine 
distribution for, these species ; for six of them, as the general list shews, 
this is, as regards the Algce, only approximate. 


Table XIII. Distribution of the “ Marine ” species present in the Coco 

Group. 


Species. 

1 Atlantic. I 

Indian Ocean. I 

Pacific. 1 

Species. 
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X 


Gracilaria crassa ... 

! 

X 
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! 

X 

X 


Nearly one-half of the species are cosmopolitan in tropical seas ; 
probably some of the six of which the distribution is not accurately 
ascertained are also cosmopolitan. One specios appears to extend 
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only to tliG Pacifio from the Indian Ocean, another only to the Atlantic 
fi*om the Indian Ocean. The Gynwdocea, though present in Africa, 
appears not to be recorded from the Mascareiie Islands, and Sargassuvi 
iUcifolmni tliough occurring in Mala^-an waters, has not yet been fonnd 
oil the coasts of JN'orthern Australia. One species, Dictyota dichotoma^ 
is rather more frequent in sub-tropical than in tropical seas and is 
cosmopolitan in both the northern and tlie soutliern hemispheres. 

The next group of species to be considered — the “ littoral ** — in- 
cludes many plants for which the evidence of introduction by the sea is 
almost as palpable as in the case of the ** marine species themselves. 
They germinate on the beaches, and grow only near tlio soa, preferably 
in muddy creeks or on the sand or sli ingle ; tlieir fruits and seeds are 
found in every “ drift ” and the species themselves occur on every Indian 
or Malayan coast. Such are the true mangroves and the species like 
Avicen^iiUy ARgicems, Caraptij that are constantly associated with the 
mangrove-vegetation ; the sand-binding species like Ipomma hilnha^ 
Euphorbia Atoto, Sesuvinm Fortnlacastrtimy Vigna hUoa, Thuarea sar- 
mentosa ; the tropical sea-fence of Fandanim odoraf Usvmns, Ihsinodiuni 
mnbellatum^ Sophora tomeulosay Totirnefortia argentea, Clorodendron 
inerme, Filex Negundo^ with its concouiitaut climbing vegetation, Cana- 
Italia ohtnsifoliay Ipomma digitata, Argyreia tiliafolia ; the outer beach- 
forest of Terminalia Catappa, ILiniandia peltata^ Erythrina indicay 
Stephegyne diversifolia ; the inner bcacli forest of CyaiSy Mimusops and 
Fisonia ; and even tlio species of the mnd-fhits within, like .vaiu- 
hucinay Hibiscus tiliaceuSy Cynometra rainijloray Elagellaria indica and 
many more. The seeds of all these have been obsei'ved by the writer 
in the “ drifts of these islands and many of tiioru have been noted, oitlier 
in the Andamans and Nicobars, or in l^arcoudatn, germinating on t1i<^ 
beach. There are others, however, that are more doubtful, and, though 
the whole of the species for which this mode of introduction is con- 
ceivable are given below, the species for which any doubt is possible are 
enclosed in brackets and the more equivocal of these are discussed at 
the end of the list.* 

* Since tins paper was written and while those pai^cs have been passing through 
the press two papers have appeared that dcsal with this section r)f the flora of the 
Malayan conntrios mnch more fully than the scope of the present paper permits. 
To these papers, viz i-Sch'uupnr : Die Indo-Malnyische Sfenndjlora (Jena: Gnatav 
Fischer, 1801) and Kar.-:fen: Ueher die Manyrove-Vryetaiion in Malayiechen Archipel ; 
Bibliotheca Botanicay Heft 22 (Cassel : Theodor Fischer, 1891) neither of which had 
appeared when the writer’s remarks were written and which he greatly regrets having 
been unable to refer to in the text, the writer would refer those who are interested 
in the subject of mangrove and coast plants and the influence of ocean-currentg and 
their distribution. 
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Table XIV. Distribution of “ littoral species present in the Oogo Ormtp, 


Species. 

Atlantic. 

Indian 1 
Ocean. 

Malay 

seas. 

Pacific. 

Eestern America. 

Western Africa. 

Eastern Africa. 

Mascarene Islands. 

1 Indian coasts. 
Burma, Malacca. 
Andaman, Java. 

1 Malay Islands. 

Northern Australia. 

Polynesia. 

Western America. 

Calophyllum iiiophj^lnm .. 

... 

— 

- 

— 


• 1 
X X 1 

X i 

1 

- X 


Hibiscus liluicous 


X 

X 

X 

X 

X J X 

i 

X 

X 

X 

Thesposia populnea 

... 

- 

X 

X 

X 

X I X 

X 1 


X 

— 

[Sti^roalia rnbiginosa, var.~\ 



— 


— 

— X 



— 

— 

5. Heritiera littoralis 




X 

X 

X i X 

X 

X 

X 

... 

Carapa moliicceTisis 



— 

X 

< 

X : X 

X 

X 

X 

— 

Colubrina usiatica 


- 

X 

X 

X 

xj X 

X 

X 

X 

_ 

Leca sambaciua 



X 

X 

X 

X 1 X 

X 

X 

X 

.... 

[Leoa birta] ... 




— 

— 

x| - 

— 

— 

— 


10. [Dodonma viscosa 

... 

X 

X 

X 

X 

X j X 

X 

X 

X 

X 

[Dracontomelum inangiferuru] 



— 

— 

— 

-i X 

X 

— 

X 

— 

Desmodiuui umbeUatnm ... 



— 

X 

X 

X j X 

X 

X 

X 

... 

[Desinodium triquotruraj 

... 


— 

- 

— 

— 1 X 

X 

— 

— 


[Desmodiiini polycarpum] 

... 



X 

X 

X 1 X 


X 

X 

— 

15. Erythrina indica 


— 

— 

— 

X 

X ; X 

X 

X 

X 

— 

Mucuna gigantoa 



... 

— 

X 

X; X 

X 

X 

X 


Canavalia obtusifoHa 


X 

X 

X 

X 

Xi X 

X 

X 

X 

X 

Vigna lutoa ... 


X 

X 


X 

X; X 

X 

X 

X 

X 

Dorris siimata 






x; >c 

X 


.. 

.. 

20. Derris nliginosa 




X 

X 

X! X 

X 

X 

X 

.. 

rongamia glabra 




— 

X 

X ; X 

X 

X 

X 

— 

Cii^salpiiiia llondncolla ... 


X 

X 

X 

X 

x; X 

X 

X 

X 

X 

Cs»saipiuia Nuga 






_ 

X X 

X 

X 

X 

... 

Sopliora tomoiitosa 


X 

X 

X 

X 

X ' X 

X 

X 

X 

... 

25, Cynornotra ramiflora 

. , 




— 

_ 

X X 

X 

X 

... 



Kntada scandons 


X 

X 

X 

X 

X X 

X 

X 

X 

.. 

Khizopliora iTiucronata ... 

... 



X 

X 

X ; X 

X 

X 

X 

... 

Kh izophora conj ugata 






; .... 

X ; X 

X 




Coriops CandoUoaiia 


- 

- 

... 


— X 

X 

X 



30. Ceriops Lloxburgbiana ... 



! - 

1 

!_ 

X X 

X 


.... 

.. 

Bruguiera gymnorhiza ... 



1 _ 

■ 

X 

X X 

i X 

: ^ 

X 


Teriiiinalia Catappa 




i _ 

( 

' __ 

i*“' X 

X 



... 

Luniiiitzera raceiiiosa 

... ' 


; ^ 

; X 

• X 

X : X i 

i X 

; X 

X 


Gyrocarpua Jacquiiiii 


X 

i X 



X I X 

X 

1 ^ 


X 

35. Barringtonia spociosa 



1 _ 

! «_ 

i 

i X 

X I X i 

X 

X 

X ’ 


Barringtonia racenioaa ... 

... 


1 

i X 

■ X 

X j X 

X 


X 


I’empliis acidnla 



1 I 

! X 

1 

X 

X i X 

X 

X 

X 


Sesiiviiini Portnlacastrura 


X 

! X 

! X 

lx 

! X ; X 

X 

! X 

X 

X 

Btopliegyiio divorsifolia ... 

... 


! — 


i 

' — : X 

X 

! 



40. Gucittarda spociosa 



i ^ 

1 

i X 

: X 

■ X ; X 

X 

1 

I ^ 

X 

... 

Ixora bi’unnosoeiis 




1 

: ^ 

: — i X 


j ^ 



Moriuda bractoata 


... 


_ 

{_ 

1 j 

i X ! X 

X 

j ^ 



Adouostomrna visoosum ... 


X 

■ X 

X 

; X 

; X 1 X 

X 

i X 

X 

X 

PI ucboa indica 




! 



i — : X 

X 

j 



45. Wedelia soandtMis 




X 

jx 

1 X i X 

X 

i X 

X 


Sc 80 vola Koonigii 


- 



1 

; X ! X 

: X 

• ii.. 

! X 
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Spkcies. 

Atlantic. 

Indian Ocean. 

Malay 

seas. 

[pI 

Eastern America. 

Westeni Africa. 

Eastern Africa. 

4 

1 
*60 
•— f 

o 

ei 

H3 

a 

Ci 

Indian coasts. 

Burma, Malacca, 
Andaman, Java 

Malay Islands. 

Northern Australia. 

Polynesia. 

[ Ardisia Iminilis] 

... 

... 


— 


X 

X 

X 

— 


Acgiceras majus 


— 


- 


X 

X 


X 

X 

Mimnsops littoralis 


— 


— 


— 

X 


— 

— 

50. Cerbora Odollam 


.. 




X 

X 

X 

X 

X 

Ochrosia borbouica 


.. 


— 

X 

X 

X 

X 

— 

..M 

Taberumoioutaiia crispa 


— 

— 

— 

- 

— 

X 

— 

— 

— 

Sarcolobiis globosns 


... 

— 

— 


X 

X 

X 

— 


Cordiu snbcordata 


— 

— 

X 

X 

[x] 

X 

X 

X 

X 

55. Tonmefortia argentea ... 



— 

X 

X 

X 

X 

X 

X 

X 

Argy reia tilimfolia 

... 

— 


— 

— 

X 

X 

X 

L 

— 

Ipomsea grandidora 




X 

X 

X 

X 

X 

X 

X 

Ipomaca digitata 


X 

X 

X 

X 

X 

X 

X 

X 

X 

Iporaiea dentioulata 

... 


— 

- 

X 

X 

X 

X 

X 

X 

60. lpoma)a biloba 


X 

X 

X 

X 

[>'] 

X 

X 

X 

X 

Convolvulus parviflorus 


— 

- 

-- 

- 

X 

X 

X 

X 

— 

Physalis miniiria 


X 

X 

X 

X 

X 

X 

X 

X 

X 

[Oroxylum iiuHcum] 

... 



— 

- 

j X 

X 

X 

— 

— 

ErautheTiium succifoliuin 


— 

— 


- 

; — 

X 

? 

— 


65. [Peristroplio acduiinata] 


— 

- 

~ 

“ 

‘ - 

X 

X 

— 

— 

[Lippia nodiflora] 


X 

X 

X 

X 

X 

X 

X 

X 

X 

Prciiina intogrifolia 


— 




X 

X 

X 

X 

? 

Premna sp. 


... 


— 

— 


X 

p 

p 



Vitcx Ncigundo 


— 


X 


X 

X 

X 

— 

... 

70. r V'itex piibescena] 


- 


- 

— 

X 

X 

X 

— 

— 

[Vittsx Wimborleyi] 



— 


— 

— 

X 

— 

— 


Clerodeudron inermo ... 


— 

— 


— 

X 

X 

X 

X 

X 

A viconiiia oMcinalis 

• •ft 

X 

X 

X 

X 

X 

X 

X 

X 

«_ 

Boerliauvia repons 


... 

X 

X 

X 

X 

X 

X 

X 

X 

76. Pisonia aouloata 


X 

X 

X 

X 

X 

X 

X 

X 


[Pisoriia exceisa] 

• • • 



- 

- 


X 

X 

— 


Acliyranthtjs porphyriafcacliya 

••• 

— 


— 


i X 

X 

X 

- •: 

— 

Hernandia peltata 


I — 

i — 


X 

' X 

X 

X 

X 

X 

Gassytha flliformis 

... 


! V 

t X 

X 

X 

! X 

X 

X 

X ' 

' X 

80. Euphorbia Atoto 


1 X 

1 «. 

— 

- 

j X 

X 

X 

X i 

X 

Macaranga Tauarius ... 



j — 

- . 

— 

. — 

X 

X 

— i 

_ 

Cycas Kainphii 


— 

i -- 

— 

j 

X 

X 

X 

X : 


Grinum asiaticum 


— 

1 



1 X 

X 

X 

X ! 

X 

Tacoa pinnatifida 

,,, 

— 

! X 

X 

X 

j X 

X 

X 

X 

X 

86. Dracaoua aiigustifolia ... 

... 

— 

1 


— 



X 

X 

■ 

[Gloriosa snperba] 

... 

— 

i 

i -* 

— 

— 

; X 

X 

X 

— ' 


Flagol laria indiea 



i — 

X 

X 

; X 

X 

X 

X 


Caryota sobolifera 


— 

i ___ 



i — 

X 

X 


... 

[Cocos nucifera] 


X 

1 X 

X 

X ’ 

i X 

X 

X 

X 

X 

90. Pandanus odoratissimus 



j — 

... 

IX; 

! X 

X 

X 

X 


Gy penis pennatiis 



i — 


; X 

i X 

X 

X 

X 

; X 

Fimbristylia ferrugpnea 

... 

X 

: X I 

X 

i X 

1 

X 

X 

X 

X 

X 

Thuarea sarmentosa ... 



' .. 

- 

X 

; X 

X 

X 

X 

X 

lachasmum maticnm ... 



i — 

• 

1 

i - 


X 

X 

X 


Western America. 
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This list includes 94 species for which sea-introduction is conceivable, 
arid for the presence of most of the species it contains this mode of intro- 
duction is almost certainly responsible. The list might even be made more 
extensive than it is, for if SfercuUa rtihiginosa^ which is a purely “litto- 
ral ’’ species here as it is elsewhere throughout the Andaman and Nicobar 
•gf'oups — to which are«a the variety found in the Coco Islands is strictly 
confined, — be sea-iutroduced, there is no reason why some of the other 
species of Stercnlia should not bo added. As a matter of fact the writer 
has collected speciTiicns of species of Sterculia in Narcondam and in Batti 
Malv, the first island a locality where certainly, the second one where 
probably, every species present has been somehow or other introduced. 
But no Stercnlia seeds 'were recognised in the “ drifts ** and therefore 
the whole of the species have been left out except this purely * littoral ’ 
one, while oven it has been omitted from consideration in the analysis 
of the table which follows. Again, Leea hirta might well be sea-intro- 
duced if Leea samhueina is ; their fruits are very similar and Leea fruits arc 
common in the “ drifts.” All the fruits found, however, were precisely 
the same and seemed to bo undoubtedly those of Leea samhueina, which 
is a very common species in the mud flats that skirt the mangrove- 
swamps, where it occurs as a considerable shrub or small tree with 
stilted roots that imitate the style and appearance of those of the man- 
groves. Botli species, however, may have been introduced by fruit- 
eating birds ; only one therefore, owing to its habitat, is taken as an 
example of this mode of introduction, the other being relegated to the list 
of species that are bird- in trod need. Another species to which the same 
remarks apply is Ardisin humilis, which is a purely beach-forest species 
and, as such, is ccpially common here, on Narcondam, in the Andamans, 
and in the Nicobars; perha])s it is, ou the wlioh?, more likely to have been 
introduced owing to birds having eaten its purple-berried fruit. AUophy* 
his Cobbe, Avhich is almost certainly bird-introduced, may bo quoted in 
support of this, for though it also occurs in tJie interior it is a common 
tree in the Pavdanns fence and in tlie bead i-f ores t. Dracontomelum man- 
fji/ernvi might bo a sca-introdiiced species, for Mr, Hemsley records a 
Dracontomelum ? fruit from tlie New Guinea “ drift ”, witli empty seed- 
cells however {Challenger Ileports ; liotany, vol. i, part 3, }>. 290). And 
if Dracontomcltim be included so might Spundias and Canarium, for 
though birds and bats eat the pulpy fruits of those species they cannot 
swallow the stone and, as in the case of Termiualia Cafappa, can hardly 
do more thaii assist in dispersing them locally. TJesmodium triquetrum 
and l)esmodium pohjcarpxun are both very common on the rocky parts of 
tlie coast just above the spray-line and their fruits therefore are extremely 
common in the “ drifts.*' But it is not at all clear that they must therefore 
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be put down in the list of sea-introduced species ; they are well-known 
as weeds of cultivation else whore, being difEused because of the readi- 
ness with which the iiidehiscent segments of their fruits attach them- 
selves to the clothes of man and to the fur of his domestic animals. 
Here they arc undoubtedly not weeds introduced by man, but it may 
well be that they have been introduced by birds, owing to fragments 
of their pods having attached themselves to their foatliers. Another 
species to which the same remarks apply is Adenostemma though 

this is more probably sca-iiitroduccd than the other ; still another is Boer* 
haavia repens ; perhaps all four arc distributed at one time by the sea, at 
another by birds. Lippia nodiflora may also be a bird- introduced species ; 
its seeds may have been brought in the pellets of mud that become 
attached to the feet, and to the feathers at the base of the bill of 
wading- and swimming-birds. Achyranthes porphyrislachya which, from 
its situation in these islands, cannot be a weed introduced by man, and 
winch is a common sea-shore species in the Nicobars and in the 
Laccadives also, may perhaps be bird-introduced like the Desmodia, 
If, as is suggested, now one agency, now anotlior is responsible for 
the dispersal of these species, it is easy to understand why those 
species should all bo “ littoi’al ” in these islands and yet occur as 
inland species in other localities. Miicnua gigantea will be readily 
admitted as an unequivocal example of this mode of distribution, 
as will Dorris sinuafay for both occur in the beach-forest more com- 
monly than they do on tlio ridges ; so too, will tlie other Lcguoiinoste of 
tho list exi^ept perhaps Eatada scatuians. And yet Eutada scandens 
must be sometimes an introduced s])ecics, for it is one of the plants 
that occur on Narcoiidam, an island for which it scorns impossible to 
postulate any previous laiid-councction ; the writer moreover had the good 
fortune to find one of its enormous seeds germinating along with those 
of Mucuna, etc., on the sandy islet between Groat Coco and Jerry. 

Physalis minima is a species that at first suggests bird-introduction 
rather than sea-introduction, and its wide inland dispersal undoubtedly 
is largely owing to its fruits being eaten and to the subsequent voiding 
of its bard discoid seeds. Bub licrc it is only found close to the sea just 
above the spray-line and its fuits wore found in tho “ drifts here and 
there, the light bladder-1 ike calyx amply accounting for their flotation; 
the pulp of the fruit probably protects the seeds, if such protection bo 
necessary, from the action of the salt water. Among the Concolvulaceiey 
for which this means of dispersal is not at all uncommon, tho only species 
now included that calls for remark is Convolvulus parvifloriis. It is, 
however, one of tho commonest of the sea-face creepers along the west 
coast of Great Coco, and is equally common on Narcoiidam, Barren 



SE84 D. Praia — Vegetation of the Oooo Group. [No. 4^ 

Island, Rutland Island and Batti Malv, and is included in the list without 
any feeling of doubt in the mind of the writer. On the other hand, in- 
deed, it is with some diffidence that another species, Ipomcea Turpethum, 
is omitted. All three species of Vit&e given are “ littoral,” but while there 
seems no doubt that Vitex Negundo is sea-introduced, it is on the whole 
more probable that the others are introductions by fruit-eating birds. 
Macaranga Tanarius is also a species that from its habitat the writer lias 
no hesitation in considering a sea-introduced species ; another that he 
would have wished to include is Blachia andamanica which occurs on 
the coast with Desmodiuin umhellatum, Pluchea indica and other un- 
equivocally littoral species. Moreover there are several of these shrubby 
and arboreous Euphorbiacem on Narcoiidam ; their presence there indicates 
that some mode of introduction for species of this order must be possible. 
In the absence, however, of direct experiment with their seeds the others 
have been loft to swell, probably unduly, the list of “remanent” 
species. Tacca pinnatifida, which is an inland as well as a coast species, 
may be bird-introduced, for its seeds are embedded in a sweet pulp. 
But though a species of aiit is very fond of this fruit and scoops out 
ail the ripe pulp, leaving the seeds bare but uninjured in an other- 
wise empty bag, no bird, so far as the writer could see, appears 
to eat them. The two Visonias, one a climber, the other a tree, are 
both “littoral” and so may well bo sea-introducod, but as both 
have peculiar fruits wdth glutinous lines along their sides they may 
equally well bo bird-introduced species. The sticky lines along the 
angles of the fruits of Fisonia excelm in particular have all the tenacity 
of bird-lime. As this species occurs some way inland as well as along 
tho coast there is little doubt that, even if sea-introduced, its further 
dispersal is assisted by ground-feeding birds or small mammals. Tho 
fruits of two species of Dipterocarputi were seen in the “ drifts,” but the 
writer has no hesitation, from what is known regarding the delicacy of 
the seeds in this order and the rapidity with which their power of 
germinating is lost, in excluding both from the list. From what has 
already been said regarding “ civilized ” species it will bo seen that 
though Cocos nucifera is undoubtedly capable of being introduced by 
tho sea, it is probably not to this agency that its presence in these 
islands is duo. Caryota soholiferay however, which is throughout the 
whole Andaman group a very common species, both on flat and on 
rising ground, and which is as common on Nareondam as in the Cocos, 
is probably a sea-introduced species. 

Peristrophe acuminata is another species that affects only tho locali- 
ties in which Desmodmm polycarpum and its companions are found and 
ought probably to be included among the littoral species ; in tho absence 
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of further evidence, however, it is treated as only doub|fally sea- 
introduced. Another doubtful species is Dodoncea v^iscosa, a ec^inopolitan 
species. Still another, equally doubtful, is Gloriosa sriperba WHich is ex^ 
ceediiigly common in the coast zone on both the Coco Islands, and which 
the writer has collected, in the coast zone also and only there, in South 
Andaman, in Rutland Island, in Batti Malv, in Car Nicobar, in Narcon- 
dam, and in Barren Island, and which Dr. Alcock has collected, near tlie 
sea, in the Laccadives. On the whole therefore wo might feel justitled 
in considering it a sea- introduced species. But it is very abundant also 
throughout the whole of India ; it extends from the Nilghiris and 
Central India to Rajputana, the Panjab, and the Gangetic plain, as well 
as to the Himalaya from Kamaon to Bhutan, and is common in Bengal, 
Assam and Burma. It cannot very easily bo bird-introduced and one 
must therefore incline to the opinion that the agency responsible here 
is that of winds, a view which is favoured by the nature of its seeds. 
But even then it is not easy to suppose that winds could carry these as far 
as some of the islands mciitioued and still that its distribution should be 
limited to South- lilafttorii Asia. Oroxylum indicum might possibly be 
sea-inti'oduced, but on the whole has more probably been brought by 
wind. It need not be indigenous for it occurs in abundance in Narcondam. 
Though its fruits occur in the drifts ” they arc always split open and 
it is unlikely that tJie seeds could remain attaclied to the fruit-segraonts 
during their transit from any of the neighbouring coasts. 

Few of the cryptogams can bo considered “ littoral ** and the state- 
ments that have been made of the possibility of Fungi, etc., being brought 
to ocean-islands attached to logs of wood or trunks of trees are not as a 
rule made by those who have seen and carefully examined ocean-drifts, 
hi veil Folyporns sang iti/Kilc, which apparently has a prediliction for dead 
or dying trunks of Cocos nnciferay being commoner there than in any 
other situation, was not found growing on any of the trunks that lie on 
tlie beaches exposed to the sun after having been soaked in salt water. 
The logs tliat are cast up on the beach and the roots that protrude from 
the sand at those points where denudation is going on, are scrubbed 
bare by the coi-al-sand and bleached white by the sun ; they harbour no 
Fiwgi and seem ])rcservcd from decay by tlio treatment to which 
they liave been subjected. There is, howevoi‘, a striking exception in a 
“ dry-rot ** wliich attacks Mimusops littoralis trunks and some other 
timbers. In the case of the Bullet- wood it was seen both on Great and 
Little Coco ; the same appearance was presented by the remains of 
a wooden vessel in Little Coco. The appearance and consistence of 
this “dry-rot” so closely resemble the results of charring that it was 
difficult to realize that the w^ood in question had not been subjected to 
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fire. The effects of actual charring were, however, observed in the 
hollow trunk of a large Mimusops near the sheller huts at the south end 
of Great Coco ; closer comparison shows that the product of the Fungus 
has a facies of its own unlike that. of true charcoal. This difference is 
difficult to express in words, but is very recognisable when the two things 
are placed side by side. The phenomenon was not noticed, in the ca&e 
of Erythrina^ HeHtiera^ StephegynCy or other dead trees on the beach. 

Excluding from consideration all the doubtful species enclosed in 
brackets we find that there are 80 unequivocally sea-introduced plants, or 
more than one-fourth of the phanerogamic species and over 22 per cent, of 
the entire flora. On consulting the distribution it is seen how greatly the 
coast flora is one characteristic of the Indian Ocean and of Malayan Seas, 
particularly the latter, since 76 species, or 97 per cent., occur on the shores 
of the Malay Islands, whereas only 66, or 83 per cent., occur on the Indian 
coasts of the Sea of Bengal. Moreover one of these, Sarcolohus globosusy 
might almost b© omitted, its only Indian locality being the Sunderbuns, at 
the head of the Bay of Bengal. Another, Ipomma denticulata, though ex- 
tending up the eastern side of the Bay to the coast of Arracan, is, on the 
western side, confined to Ceylon. This indication of a tendency to ex- 
tension eastward is borne out by the features of the further distribution 
of these species, for 60 species, or 76 per cent., extend south-eastward 
to the shores of northern Australia, while only 47, or 59 per cent., extend 
south-west to the Mascarone Islands ; and 51 species, or 64 per cent., 
occur in one or other of the Polynesian groups, while only 36, or 46 per 
cent., reach continental East Africa. But, while this is the case, it is inter- 
esting to note that 21 species, or 24 per cent., occur on the African Atlantic 
coast, and 15 species, or 19 per cent., cross the Atlantic to the Eastern 
coasts of America, whereas only 13 species, or 16 per cent., extend across 
the Pacific from Polynesia to the Western American coasts. Tliese fea- 
tures of the littoral flora are given more compactly in the subjoined table. 


Table XV. Extension of “ littoral ” species present in the Coco Group. 


Species 

extending westward to 

Species 
present in the 

Species 

extending eastward to 

America. 

(Atlantic Coasts.) I 

West Africa. 

(Atlantic Coasts.) ; 

Eastern Africa. 

Mascarene. 

India and Ceylon. 

Coco Group. 

Malay Archipelago. 

North Australia. 

Polynesia. 

America. 

(Pacific Coasts.) 

IS 

21 

36 

47 

1 66 

80 

[ 76 

1 60 I 

51 

13 


467/ 

697„ 1 

; 837o 

ioo7„ 

1 977. i 76 % 1 

i 647o 

167, 
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An analysis of the table of distribution from the opposite point of 
view is given below ; from it we learn that 1 1 species, or 14 per cent., 
are cosmopolitan on tropical sea^shores ; that four more are nearly cos- 
mopolitan, being present in both hemispheres ; that only four, so far as is 
known, are limited to, the coasts of these islands, the Andamans and the 
Nicobars ; and that, excepting these four, every one of the species is found 
on the Malayan Coasts. So far then as the “ littoral ” species are con- 
cerned we must conclude that the floiti of the Coco Group is decidedly 
Malayan. 


Table XVI. Analysis of distribution of Littoml ’* species. 

Present on both Pacific and Atiantio coasts : — 19 

Cosmopolitan on tropical sea-shores : — Ill 

Almost ditto, (present in boMi hemispheres) : — 4| 

Absent from Pacific American coasts only : — 21 

Absent from Pacifie Polynesian coasts only 11 

Absent from Eastern African and Mascarene coasts only ^ 

Absent from New World entirely : — 4| 


.Present on Atlantic and Indian Ocean (not on Pacific) coasts 

Present on Pacific and Indian Ocean (not on Atlantic) coasts • .... 

Extending from Africa t o Polynesia : — * 15( 

On ail intervening shores : — • • . • • • 14i 

Absent only from Northern Anstralia l! 


1 

33 


Extending from Mascarone islands to Polynesia : — 0 

Extending from India to Polynesia Hj 

Extending from Coco Islands to Polynesia ^ 


Confined to Indian Ocean and Malay.an Sleas 

Western species : — ...••.•• ...... 

Extending from Africa to Anstralia : — 2] 

In both Africa and Mascarenos 1.! | 

In Masoarenes, not in Africa • • 11 j 


4; 


27 


Extending from Africa to Malaya only 


2] 


In Continental Africa, not in Mascarencs 1’; 

In Masoarenes, not in Africa li 

Eastern species : — • fi 

Extending from Australia to India 31 

Extending from Anstralia to the Coco Oronp .... 3 | 

Central species : — 17 


Extending from India to Malaya Sj 

Extending from Coco Group to Malaya Sj 

Extending from Coco Group to Nicobars only 4| 


Total number of ** Littoral ** species 80 

In discussing the inland “ immigrant spocios the first agency to 
bo cousiderod /is that of winds. This inflaonce must here bo stronger 
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than in many places, for though the south-west monsoon, which blows for 
half the year, sweeps only over a wide expanse of sea before it reaches 
the islands, there is a very distinct and tolerably powerful north-east 
monsoon which, during a considerable part of the remaining half-year, 
blows from the direction of the adjacent Burmese coast. 

It is, however, easy to oveiTate the effect of this agency and however 
well adapted certain friuts, such as those of the two Dipterocarpiy Terminalia 
biatata, Pterocarpus indicus^ Sterculia companulaiay Porana epectahiUe^ 
Illigera conyzadenia, Ventilago calyculala^ or seeds, such as those of 
Sterculia alata, Gluriosa superha^ Arislolochia fagalu, may at first sight 
appear to be for transmission by wind, it seems very doubtful on further 
consideration if any of those mentioned could possibly be carried so far 
as from the nearest mainland to these islands. In most of these cases the 
wings of the fruits or seeds can only, as in that of Qyrocarpns, assist 
in local dispersal. Regard must be paid, too, to the usual situation of 
the species, and in the case of Orchids^ for example, the seeds of 
which arc light, and well adapted for carriage in this way, it is doubtful 
if CaZantlie veratrifolia, which is alwaj^s found in densely shady places, 
could have been brought in this way. Similarly among the inland 
Cryptogams^ for all of which except Chara this means of dispersal is 
doubtless possible, it seems more probable that Acrostichum appendi* 
cnlatuin^ which affects the same localities as Calanthe^ and Ceratopteris 
thalictroidesy which undoubtedly is sometimes, if not always, bird- 
introduced, ought to be excluded from this list. 

The table below gives the whole of the possibly “ wind-introduced ** 
species present in the group. 


Tatjlr XVIT. distribution of Wind-introduced ‘ inland ” species 
present in the Coco Groups 


Species. 

! 

i 

1 

1 

• «e 

! o 

; s 
< 

S. E 

. 

.2 

p 

. Asia. 

1 

•S i 

^ 'i 

o d 

lie 

p M 

Anstralia. 

,2 

*3 

o 

P 

'o 

^ \ 

America. 

Naroondam. I 

Barren Island, | 

Bombax insrgne 

i 

X 

X 

X 





p 


Eriodendroii anfractaosiini 

X i 

X 

X 

X 






I)odou 80 a viscosa ... 

X [ 

X ! 

X 

X 

X 

X 



*7 

[Vtarnmiia cinepea] 

^ ; 

X 

X 

X 

X 

X 




5. Tor non ia divergens ... 


X 

X 







Bumea virens 

1 ^ i 

V 1 

V 







[Strophanthus Walliohii]... 

- 1 

- :[>«] 


- 

- 

- 

X 

? 
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1 

IB 

o 

6 
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Anodendron paiiiculatum 

• •t 



1 

1 X 

X 

— 

— 


X 

— 

Choneznorplia macropliylla 

• • • 


i X 

t 

iC^'] 

X 




X 


10. Hqja parasitica 




X 

X 



““ 

X 

X 

Hoya diveraifolia 


— 

j 

X 

X 




X 

X 

Dischidia nnininularia 

... 

— 


X 

X 

X 


— 

X 

— 

OroEylnra indicam 


— 

i X 

X 

X 

— 

— 

— 

X 

X 

Ueterophragma adenaphyllum 


— 

1 

X 




— 

X 


15. Aristolochia tagala 


— 

!• ^ 

L ^ 

X 



— 

X 

X 

Dendrobium aecandnm . . . 

... 

— 

■ — 

X 

X 

— 


— 

— 

““ 

[Calanthe veratrifolia] ... 


— 

1 X 

[x] 

X 

X 


— 

— 


Doritos Wightii 

• •• 

““ 

. X 

X 





— 


Aerides multiflorum 

... 


X 

X 




— 



20. Pholidota imbricata 


— 

i X 

X 


— 

— 


— 

X 

Dioscorea glabra 



! ^ 

X 

X 

— 

— 

— 

X 

X 

Dioscorea pen tapliy 11a 

... 


i X 

X 

i X 

— 


—■ 

X 

X 

Gloriosa anperba 



■ X 

X 

i X 



~ 

X 

X 

[Ischaomam oiliarej 



: X 

; X 

! X 

X 

— 


— 

X 

25, [Andropogon ooiitortusj ... 


X 

I X 

: X 

■ X 

X 

X 

X 

— 

X 

Davallia solida 

... 

— 

I 

— 

X 



1 X 

X 

X 


X 

— 

Adiantam lunnlatuin 


X 

; X 

i X 

X 

X 

X 

X 

— 

— 

Polypodinni irioides 


X 

5 X 

i 

X 

X 

X 

X 

X 

X 

— 

Poly podium adnaacons 

... 

X 

1 X 

X 

X 

““ 

X 

X 

““ 

— 

30. Poly podium qneroifolium... 


— 

: X 

X 

X 

X 

X 

— 

X 

X 

Vittaria elongata 

... 

X 

■ X 

X 

X 

X 

X 

— 

X 

— 

Acroaticlmm scaudeiis 


1 — 

; X 

X 

i X 

j X 

X 

— 

X 

X 

[ Acroatichum appciidiculatum3 


I 

I X 

X 

i X 

1 - 

- 

•• 

X 

X 

Lygodinni flcxiiosuin 

... 

X 

; X 

X 

1 X 

j X 

— 

— 

X 

— 

3i>. Calyniperea Do/yauuui 


— 

[xJiCx] 

; X 

i 

X 

— 

? 

— 

Bryurn coronatum 

• • a 

X 

! X 

X 

' X 


X 

X 

X 

X 

Colloma nigrescons 


X 

i 

X 

! X 

! ^ 

X 

X 

X 

— 

Physcia obacura 


X 

. X 

X 

1 X : 

! X 

j 

X 

X 

— 

— 

Lcuiitina loiicochroiia 


— 

; — 


X 


— 

— 

— 

— 

40. LenKiies doplanata 

... 

— 

1 X 

X 


— 

— 

* 

— 

— 

Leiiy.ites subferrngliica 

... 

•— 

; X 

X 

X 

— 


— 

— 

— 

Polyporus fulvns 


— 

— 

[x] 

X 

— 

— 

— j 

— 

— 

Polyporus xanthopus 

• • » 

X 

X 

X 

;< 

X 

X 

V 

? 

— 

Polyporus saiigiiiimns 


X 

X 

X 

^ ! 

X 

X 

X 

? 


45, Polyporus grauimatocephalus 


— 

X 

X 

X : 

X 

— 

X 

— 

— 

Polyporus australis 


X 

X 


X 1 

X 

X 

X 

X 

— 

Hexagona i>ergamenea 

... 

— 

rx]Tx]; 

- 1 

— 

— 


— 

— 

Hcxagoiia sericeo-birsuta 

... 

— 

— ; 

L^Ji 

— ; 

— 

— 

X 

— 

— 

Hexagona tenuis 

... 

1 

— ; 

r.xji 

— 

— 

— 

•* 

— 

— 

60* Hedteloa flabellum 

... 

- ! 

X i[x]i 

— 

— 

— 


— 

— 

Dedmloa sanguinea 


i 

X ! 

Cxj; 

- 

— 

— 

— 

— 

— 

Dedaslea qucrcina 


X 1 

X j 

X 1 

X 

X 

X 

X 

p 

- 

Dedasloa concontrica 


X ! 

X ; 

X 1 

X 

X 

X 

X 

X 

«i. 

Thelephora incrustans 


1 

X ! 
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X 

X 

X 

X 

X 

X 

55. Borista lilacina 
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X ’ 
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X 

X 

X 

.... 
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Hirneola polytrioha 

■ 

X 

X 

X 

X 


X 

X 


— 

Daldinia Ternicosa 



X 
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Bhytisma sp. ... 
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It will be seen that the majority of the species in this table are 
actually present in one or other of the two volcanic islands of the An- 
daman Sea, Narcondam and Barren Island, and even in these cases where 
they are not present allied species are. There is a Bomhaae in Naroon- 
dam and though its specific identity or otherwise with the Andamans 
one cannot be here discussed, it is evident that any Bomhax may bo 
wind-introduced. And whatever agency explains the presence of Born* 
boic will, passu, explain that of Briodendron, 

Not a single orchid was found on Narcondam though on Barren 
Island two were found — a species of Bendrobium on trees on the outer 
cone, and PhoUdota imbricata, which occurs at the top of the inner 
cone within the crater-cup where the ground is kept moist by the con- 
densation of escaping steam. Then the Hoy as are both present in great 
abundance on the exposed I’ocks and tall trees of both islands. The 
most doubtful species undoubtly arc Aristolochia tagala, Gloriosa superha, 
and, especially, the two species of iJioscorea, Yet these must all be 
immigrant. The wiiter has collected Aristolochia tagala on Batti 
Malv, a small outlying uninhabited fragment of the Nicobar Group, 
on Barren Island, and on Narcondam. And even if it be claimed that 
on Batti Malv the species may bo a remanent one on the other two 
islands it, like every other species, must be immigrant. The case of 
Gloriosa siiperba has already been discussed when dealing with the 
species introduced by the sea. The Dioscoreas are still more difficult 
to explain, but it hardly seems as if they could be bird-introduced, and 
it is almost as difficult to think that they have been introduced by the 
sea. They arc never littf)ral, being oven in these islands strictly con- 
fined to tlie higher dry ridge.s. Yet they are certainly not necessarily 
remanent, for the writer lias colleotod not those only but a third 
species, Dioscoi^ea hulbifera, or at all events a biilbiferous one, which is 
present along with these two in great quantity in Narcondam and 
especially in Barron Island. In both these i.slands the species must 
all bo immigrant and from the pliysiographical history of Barren 
Island should there be, biologically speaking, extremely recently so. 
Though no Stropliantlins occurs in Barren Island, an Aganosma is 
common there. The distribution of the Cryptogams of this class calls 
for little I’eniark, the peculiarities displayed in this respect by the 
Fungi being probably altogether owing to this class being imperfectly 
known in most floras. The presence, for instance, of two species here 
that are recorded only from North America probably implies that they 
are both in reality cosmopolitan or nearly so. 

To the 58 species enumerated above should bo added six imperfectly 
represented Cryptogams, giving a total of 64 species ; the following table 
cuutaiua aii analysis of ibeir distribulioii. 
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Table XVIII. Analysis of the distribution of 'Wiwd-infcroduced species. 

Species present in both hemispheres « • , . . . 21 

Cosmopolitan in the tropics {Phan&rog. 3 ; Cryptog. 12) 16] 

Almost Cosmopolitan (Vhamrog, 1 j Cryptog, 6) s! 


In Africa, Asia, Polynesia, America {Cryptog .) 2 

In Africa, Asia, America (Phanerog,) 1 

In Asia, Australia, America {Cryptog.) 1 

III Asia, America {Cryptog.) 2 

Confined to Old World ; — 43 

f In Africa, Asia, Australia, Polynesia {Cryptog.) 1 

^ In Africa, Asia, Australia (Crypto^;.) 1 

^In Africa, Asia ( Cryptog.) • 1 

'In Aftia, Australia, Polynesia {Cryptog.) 3 

< In Asia, Australia, (Fhannrog.) 2 

^ In Asia, Polynesia ( Or 1 

Confined to Asia, {Phanerog. 18 j Cryptog. 10) • • 34 


Total of possibly wind'-iiitroduced siiocios : — 64 

Phanerogams. 25 

Cryptogams 39 


We thus SCO that 32 per cent, of the species are cosmopolitan, but 
that at the same time as many as 53 per cent, are confined to South- 
Eastern Asia, figures which tend to shew that the agency of wind appears 
to be less active than we might expect. So far as the more local distiibu- 
tioii is concerned we find that 40 species, or 62 per cent., may have 
reached the islands either from Indo-China or from Malaya ; 10 species, or 
15 per cent., appear to be local .species ; 3 species appear to have reached 
the islands from Malaya and one must have come either fi*om Malaya or 
Ceylon, these four arc, however, all Cryptogams and may possibly yet be 
found in Indo-China. Even if it be assumed that these do not occur in 
llai ina, it leaves the south-west monsoon responsible for the introduction 
of only 6i per cent, of this group of species. The remaining 10 species, 
or about 16 per cent, of the class, have more probably been introduced 
by the north-east monsoon, a circumstance that might bo expected, 
seeing that this monsoon blows from the direction of the nearest land; 
And as this is the case it will follow that the probability is strong that 
most of the species which may, so far as tlieir present dLstribution 
indicates, have come either from Indo-China or Malaya have in reality 
come from the north-east. The only species of the kind for which this 
is doubtful is Ghonemorplia macrophylla, which, though abundant in 
India and in the Himalaya, and equally so in Malaya and in the 
Andamans, has not yet been recorded from any part of Indo-China to 
the east of Khasia and Sylhet. 

The last group of introduced species — those carried by birds — ^has 
now to be considered. In discussing this it its necessary to distinguish 
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betwaea species ibe seeds or fnxita of whicli may arrive atiaobed to 
the bodies of birds, and species of which the fmits and seeds have been 
eaten. The species carried externally will be first considered and may 
further be conveniently subdivided into two sub-groups, viz., species 
that have probably been introduced only by swimming- or wading-birds, 
and species introduced by birds of any kind. The species of the first 
kind give a sub-group distinguished by an aquatic or paludine habitat, 
and characterised by small inconspicuous fruits or seeds that readily 
become attached, along with pellets of mud, to the feet, the leg-feathers, 
or the feathers at the base of the bill, of bii*ds frequenting pools and 
marshes. The following table exhibits the whole of this kind present in 
the Coco Group. 


Table XIX. Distribution of the species probably introduced by 
swimming or wading birds. 
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X 
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X 
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1 X 
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The next table gives the analysis of this distribution ; the most 
striking feature the two tables reveal is the extent to which species of this 
kind are cosmopolitan. Among the nou-cosniopolitan species the indica- 
tions are altogether in favour of introduction from the northward and 
westward, for while only 10 of the species occur in Australia, and only 
the 6, which are all cosmopolitan, occur in Polynesia, 12 occur in Africa 
and 7 in America. Of the more local distribution we learn that none need 
necessarily have been introduced from Malaya since the 11 that occur 
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tbeare all oecur in India and Indo-China also, while two that occur in 
India and Indo«Ghina but do not occur in Malaya must have been intro* 
daced from the north. This being the cose the probability is that the 
others have mainly been iuti'oduced from the same direction, a oir* 
oumsiance quite in accordance with expectation, since it is from the north 
that the stream of migration of marsh- and water-birds annually flows. 
Daring our visits to the islands snipe wei'e found in the meadow near 
the lake on Great Coco, while teal and other w^ater-birds frequented the 
lake itself and abounded in the lagoon on Little Coco. 


Table XX. Analysis of distribution 0/ Marsh and Aquatic species. 

Present in both Hemispheres : — 

Cosmopolitan in the tropics : 6| 

Nearly cosmopolitan (absent from Folynesia) Ij 


7 


Confined to Eastern Hemisphere 9 

Africa, Asia, Australia • 9 

Africa, Asia 2 

Confined to Soatli'eastorn Asia 4 

Tot^l species probably introduced by water-birds • la 


The second kind of species that may bo introduced by becoming 
attached externally to birds is somewhat more difficult to deal with. 
Urena lohata^ which is liere clearly not a weed, may have been introduced 
in this way : its fruits sticking, burr-like, to the feathers of some bird ; 
Biiehtneria andamanensisy might also have been thus introduced, though 
this is not so probable as in the other case. Three of the Deamodia — 
Diismodiiim triquetriimy D, laxiflorum and i). polycarpon — may very well 
owe their introduction to tliis mode of dispersal. Boerhaavia repenSy as has 
already been said, is probably sca-introducod, though there is no reason 
why it may not partly owe its dispersal to bird-agency. Its habitat 
on these islands Ls always the rocky headlands or isolated rocks along 
the coast on which sea-birds sit to devour the Grapsus crabs they capture 
on the wave- washed le<lges below, and nothing is more likely than that 
tlie fruits may become at times attached to their feet aiid be carried at 
least from point to point along the coast. The Pisonias may both very well 
have been introduced in this fashion, though it is less likely as regards 
P. aetdeala than as regards P. excelsa. From what has been already 
said of this tree in discussing it among the “ littoral ** species, it will 
bo evident that its fruits are of such a nature as to admit of their being 
carried for great distances attached to a bird’s feet or body, if only the 
bird should happen to come in contact with them, and the objection that 
scraping- birds, which might do so, are not often migratory, while frugivor- 
ons birds, which are migratory, would not come in contact with the fruits 
because they are not likely to alight on a Pisonia^ is not a valid onev 



394 


D. Prnin— 27ie Vegetation of the Cooo Group, [No. 4, 

Though many suoh birds, as for instance Garpophaga bicohr^ €Lppe&T 
always to feed on trees and therefore would probably very rarely come in 
contact with Fisonia fruits, many others, as for instance Oalmnas nico» 
harica, appear to feed as much or more on the ground, on fallen ripe 
fruits, as on the trees that bear the fruits they eat.’*^ And in suoh a case 
there is no doubt that they might very easily come in contact with Fisonia 
fruits. Though essentially a beach-forest tree, the writer has col- 
lected specimens of Fisonia excelsa (and the tree was plentiful where 
he did so) three or four miles inland and 250 — ^300 feet above sea-level ; 
some mode of dispersal other than, or at any rate supplementing, ocean- 
dispersal, must therefore, as lias already been pointed out, be postulated 
as regards this species. Of the grasses placed in this list Andropogon 
contort us already mentioned as possibly wind-introduced, much more pro- 
bably owes its presence to this mode of introduction. OpUsmenus com^ 
positus is also sufficiently well endowed to render this mode of introduc- 
tion likely. The only Cryptogam likely to have been thus introduced is 
Aorostichum appmdiculatum, the spores of which might easily get brushed 
off by the feathers of a bird walking through a patch of it. This would 
also apply to the seeds of Calanthe, 

The following table gives the names and distribution of the species 
likely to be thus introduced or likely to have their local dispersion assist- 
ed by this means. 

, Table XXI. Distribution of species probably introduced attached to 


the feet or feathers of land^hirds. 


Species* 

1 

2 

S. E. Asia. 

Australia. 

Polynesia. 

America. 


.i 

IS 

9 

1 

eS 

& 

Urena lobata ... 


X 

X 

X 

X 

X 

X 

X 

[Baettneria andamanensis) 



— 

C^3 

— 

— 

— 


Desmodiiim triquetrum 


1 ^ 


X 

X 

— 

— 

— 

Dosmodium laxidornm 



— 

X 

X 

— 

— 


5. Desm odium polycarpum 


X 

X 

X 

X 

X 

X 

— 

[Loranthus longiflorus] 

• * • ... 

— 

X 

X 

X 

— 

— 

— 

[Boerhaavia repens] ... 

«.* 

X 

X 

X 

X 

X 

X 


[Fisonia acn1eata3 

• • • •• • 

X 

X 

X 

X 

X 

— 

X 

Fisonia excolsa ... 


— 

— 

IC^] 

X 


— 

— 

10. Calanthe veratrifolia ... 



X 

J 

X 

X 

— 


OplismenuB compoaitus 


X 

X 

X 

X 

X 

X 


Andropogon contortus 

• « • « • • 

X 

X 

X 

X 

X 

X 

X 

Acrostichurn appendioulatiim 

*«• ••• 

— 

X 

X 

X 

— 

— 

- 




almost iniiccessiblo island of the Nicobar Group already referred to, where Calfjsnas 
nicobarica breeds, and on which thousands of individuals of this species congpregate. 
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The list is so short that an analysis of it is unnecessary ; it is suffi- 
cient to note that the possibility of introduction from Malaya or from 
Indo-Oliina is, so far as its evidence goes, evenly balanced. 

While the two lists pi’obably include all the siDecies usually intro- 
duced by being attached externally to birds they do not exhaust all the 
possibilities of the case. For, if the mud of a marsh may fix the seeds 
or fruits of paludiue species to the feet or head of wading-birds, other 
substances may fix tlio seeds of forest species to the bodies of fort'st-birds. 
There is almost no limit to the number of speedes that might bo suggested 
as introduced in this way, provided their seeds be sufficiently small ; this 
very circumstance, combined with the necessarily hypothetical nature of 
the subject, makes it impossible to attempt the suggestion of this mode 
of dispersal in comiectiou with any particular species.* 

The next kincl^pf “ bird -introduced ” species to be considei'od — those 
introduced in ooiiscquonce of having been eaten — may also be con- 
veniently divided into two sub-groups; one consisting of species where 
dissemination by birds is an every-day })roccss, the other consisting of 
species that can only be occasionally disseminated in this fashion since 
the process implies the destruction of the bird itself. 

The first sub-group corresponds fairly closely i-vith those , species 

* The following facta will shew that, though iieccBsarily liypothetical, the sub- 
ject is not far-fetohed but is, on the contrary, highly deserving of ai tention. When 
in Naroondam the writer was particularly anxious to obtain the seeds of a species of 
Bombas present there, for sowing at Calcutta ; for sonic da 3 »^s the search was liopeless 
because the capsules as tliey ripen are broken open and the seeds are eaten by a 
species of Horn-bill that is coimuon in the island, while any seeds that escape the 
birds and fall to the ground are devoured h^’" the rats that swarm in the place. At 
length under one tree, whore there happened to be on the under-growth one or two 
large spider*s webs, four seeds were found sticking in these webs ; these wore the 
only seeds ho was fortunate enough to obtain ; they were brought to Calcutta, 
germinated there, and the four young trees are now alive in tlie Botanio Garden. 
This ■will show that seeds easily may, and at times do, stick in spider’s webs. 

In spring 1890 a Barbet was found lying on the ground in the Botanic Garden 
unable to fly ; on being picked up and examined it was found that its loft wing and 
loft leg were fixed together by moans of a spider’s web; on freeing tliosoit was found 
that the toes of its left foot were further bound up in a ball and the Higlit-feathcrs 
were firmly tied together. When finally complete!}' freed from its entanglement the 
bird flew away, frightened, but physically uiiiiijured. This will shew that birds do 
Bometimos come in contact -with spider’s webs and that these are capable not merely 
of fixing objects to a bird’s feathers but of fixing these feathers so that the bird itself 
cannot move them. 

All that is therefore required in order to establish the truth of the hypothesis 
is direct observation of a bird having come in contact with a spider's web which 
happened to have seeds lodged in it at the time, and of its carrying away seeds and 
web together. 

. 51 
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that have pulpy fruits with a hard stone or with hard indigestible seeds. 
It cannot, however^ be held to include all these, for though birds do eat 
the pulpy part of the fruits of Ganarium, Spondias and Draconto'nielum^ 
the stones of these are too large to be swallowed ; probably therefore 
some other mode of dispersal must be held accountable for the presence 
in these islands of species of those genera. For Dracontomelum intro- 
duction by the sea lias been suggested, though doubtfully ; the others 
are left, with some reluctance, among the “remanent” species. There 
are other species for which this agency is only doubtful, such as Miliusa^ 
the fruits of wdiich do not look very inviting — some polyalthias are, 
however, so dispersed, e. g.y P. longifolia by frugivorous bats ; Fhysalis 
minima might well enough have been introduced in this way, but is, all 
things considered, more probably sea- introduced ; some of the Con* 
vohmlacem may also have been thus introduced. Moreover it must not 
bo forgotten that indirect introduction in this way is not impossible. 
As has been pointed out, some of the fruit-eating pigeons are ground- 
feeding creatures, and if a sticky pulpy fruit should fall into a patch of 
OpUsmennSy Panicumy AneilemUy or other small-fruited or -seeded herba- 
ceous ground-species, the seeds or fruits of these may become attached 
to the fruits in question and, if then swallowed unnoticed by a fruit- eat- 
ing bird, be voided uninjured along with the stone or seeds of the fruit 
itself and subsequently germinate. The subjoined table gives a list of 
all the species probably directly introduced ; the indirect method, as 
being too liypothetical for discussion here, is not mentioned in couneetion 
with any particular species. 

As iu the case of species introduced by wind the occurrence of 
species of this kind in the islands of Narcondam and Barren Island is 
given ; these being islands for which it is necessary at the outset to 
exclude from consideration any hypothetical “ remanent ” element.* 


* This part of the list is not so complete as it might be, since owing to the 
pressure of other duties the writer has not yet been able to complete the examination 
of the species collected by him in those islands in April 1891. This much may be said, 
that all the spocios (luotod as occurring there do occur. But many of the others 
though not present are represented by nearly allied species and by species of this 
kind. There is for example at least one Oreivia in Narcondam, there are several 
Ruhiacea' and there is an Ainorphophallus. In Narcondam too there is a species of 
Strychnoiij while a 8j)ecios of Eugenia is common in Barren Island Those two isolated 
localities therefore present two genera, with species that have fruits of the kind now 
discussed, of which no representatives were met with in tlie Coco. Group. Similarly 
Batti Malv, equally isolated, and quite uninhabited, has an Alangium and a Datura; 
it may therefore bo repeated that this list by no means overstates the possibilities of 
the agency in such a locality as this. 
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Table XXII. Species probably introduced by fruit-eating birds. 



[MilinBa ap.] ... 

Oapparis aepiaria 
Capparia teiiera 
Grewia lievigata 
5. Grewia Microcoa 

Glyoosmis peiitaphylla ... 
Garnga piniiata ••• 

Aglaia aiKlamiinica ... 
Canajera Rhoedii ... 

10. Sarcostigma edulo 

Sal.'icia prinoides ... 

Zizyplnia (Enoplia 
Vitis pentagoiia ... 

Vitifl carnosa 
16. Vitia 7)«?data ... 

Leea hirta 

Eriogloflsnm ednle ... 
Allophylus Cobbe 
SnpitiduB Daiiura 
20. Pometia tomentosa 
Odiiia Wodier 

Sernecarp na a abpaiid uriformis 
Seinocarpus heleropliylla 
Momexyloii edulo 
25. Modeeca cordifolia 

Trichosaiithea palmata ... 
Mnssa^nda calyciiia 
Pdvet-ta indica 
Psycbofcria adeiiophylla ... 

80. Pacidcria foetida 
Ardiaia Imuiilis 
Rauwolfia serpen tina 
Erycibe panicnlata 
[Phyaalis tninima] ... 
Myristica Irya 
85. Myristica glauca 
Dfdiaasia Knrzii 
Bridclia tomentosa 
Bridelia Kurzii 
Fhioggea niicrocarpa 
40. Pliyllochlamys spinosa ... 
PlecoRpertnum andamanicum 
Ficus Berijamina 
Ficus Rumphii 
Ficus rctusa ... 


- p];- - 

X X X — 


- CM - - 

X X X X 

- [x]- - 

X X X — 


- [x]ix - 

[x] X |x - 

- [x]ix - 

X X ix X 


-[X-JX|X - _ - - - 

I “ I I I 1 I 

— x xixx — -X — 

- - Lx] _ _ _ - 


r.x]i- - 

X jX X 


Barren Island. 
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Species. 

1 

< 

S. E. Asia. 

Australia. j 

Polynesia. 

America. 

e 

1 

1 

Barren Island. | 

1 

Indo-China. 

C6 

'3 

45. Ficus brevicuspis 



[x] 

X 



... 

_ 


Ficus callosa ... 


X 

X 

X 


... 

— 

1 — 


Ficus hispida 

— 

X 

X 

X 



— 

X 

X 

Ficus grisoa ... 

— 

— 

X 

— 

— 

— 

— 

— 

— 

Aiitiaris ioxioaria 


X 

X 

X 


.. 

— 

1 — 

— 

60. Art* 'Carpus Goraoziana ... 

— 

— 

fxl 

X 


— 

— 

1 ^ 


Zingibor sp. ... 

— 

— 

[x] 

— 

— 



— 

— 

Costus spociosns 

— 

X 

X 

X 

— 

— 

— 

— 

~ 

Sinilax macrophyllus 

— 

X 

X 

— 

— 


— 

— 

— 

Asparagus racemosns 

— 

X 

X 

X 

— 


— 

— 


66. Draossna epioata 

— 

X 

X 

X 

— 



— 


Amorphophallus Bp. 

— 

— 

1 — 

X 
\ 

— 

— 



— 

.. 

Pothoa soandetis 

— 

X 

X 

X 



— 

X 

— 


The most remarkable feature of the list is that it g-ivea us for the 
first time a well-defined group of species none of Avhich extend to 
America or even to Polynesia, and only two of which extend to Africa, 
though no fewer than 15, or 27 per cent., extend to Australia. The 
remaining 40 are confined to South-Eastern Asia. As regards their 
more local distribution there, 17, or 81 per cent., are confined to lauds 
lying to the cast of the Soa of Bengal, while 3 more occur in Ceylon 
but not in India, a circumstance which perhaps indicates that bii*ds 
which feed on these species pass from Malaya to Ceylon but do not 
visit India. If this ]>e the case the agency of frugivorous birds may 
partly explain tlie existence of a Ceylon element in tlio flora of the An- 
damans generally, a circumstance that has, as already said, been made 
the subject of remark by the late Mr. Kurz, (Report on the Vegetation of 
the Andaman Islands, p. 15) ; this point will be more fully discussed 
below. 

As many as 36 species, or 64 per cent., occur both in Indo-China 
and in Malaya ; as 15 pass soutlnvard to Australia wliilc 14 pass northwai*d 
to South China, and 5 pass southward to Malaya without going north to 
Indo-China, while 5 reach the islands from Indo-China without extend- 
ing to Malaya, we may conclude that, though this element in the flora is 
distinctly iion-Indian, the Indo-Chinese and Malay- Australian influences 
are, so far as it is concerned, evenly balanced. 

Since the active agency in the dispersal of these species is that of 
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frait-eating birds, it ouglit to be possible to show that the known migra- 
tions of these creatures sufficiently explain their distribution. For all 
the species that occur in the Malay Archipelago this is extremely easy 
to do. The western half of the Malay Archipelago is particularly rich 
in fruit-eating pigeons and, as this area lies on both sides of the equator, 
the annual changes of season must cause the fruit-eating species, follow- 
ing the fruits on which they feed as these become mature, to oscillate 
from side to side of the equator. The same condition will ensure further 
migration from Southern Malaya to North Australia and vice versa on 
the one hand, and from Northera Malaya to the Nicobars and Andamans 
and vice versa on the other. It is not necessary to suppose that any 
particular fruit-eating bird must range from one end to the other of 
the area here considered, though some species, like Caloonas nicohnrica^ 
which extends from these islands, to New Guinea, nearly or altogether 
do so ; it is sufficient to know that such birds are seasonal visitants in 
any given locality, as is true of Carpophaga bicolor, Carpopliaga insnlaris, 
Oalmias nicobaj'icay and many other species in those very islands ; the 
region depleted of one set of species by the migration of these towards 
the north is filled with individuals representing another set coming 
from an area still further south. By the necessary over-lapping of 
the rangeis of migration of different birds a continuous chain of dispersal 
is kept up and, even if Malayan birds never go further north than 
these islands, the process is continued by the aiTival from and departure 
to the opposite point of the compass, of Iiido-Cliinesc species ; it is 
therefore not surprising to find that, where the climatic conditions still 
continue favourable, the same bird-distributed species of Phanerogams 
extend from North Australia through all the intervoiiiiig areas to 
Southern China. This being so, the ap])earance of the same species in 
India and in Malaya, which is the case in 33 species, or 58 per cent., of 
the group, is simply explained. Certain species of birds, instead of 
only passing southward from China to Tndo-Cliina, pas.s also south- 
wcstwai’d to the Eastern Himala3%a or to the Assam valley, from wlience 
these, or other, species of birds caiuy the seeds of the plants in question 
still further south-westward into peninsular India. Tliis may explain 
also why certain species, like Piederia foeiiila, extend from Malaya 
northwards to Indo-Chiiia on the eastern line of migration, but on 
the western extend only southward to the E .astern Himalaya and not 
into India ; the species of birds that eat their fruits may perliajjs not 
migrate on the more western line of migration further south than the 
Himalayan slopes. The same reasoning applies to those species, of 
which there are 3, or about 5 per cent., tliat extend to Soiitliern India 
on the western line of migration but do not go as far as Malaya on the 
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eastern line. The species that are common to these islands and to 
Ceylon are more difficult to explain. If we felt certain that they are 
species of distinctively Ceylonese type and that they occur, out of 
Ceylon, only in these islands, we might suppose that Ceylon birds are 
occasionally driven by storms as far as the Coco Group and consider 
the dispersal of the seeds of such species as one of the indirect sequels 
of cyclones of unusual severity. The birds even need not be diilerent, 
as regards species, from those commonly found in the Andamans ; they 
need only be individuals that have followed the western instead of the 
eastern line of migration southward, and that under exceptional cir- 
cumstances have passed directly from one line of migration to the other, 
carrying in their crops seeds or fruits that are characteristic of the line 
of migration from which they have been driven. If the species are 
not of Ceylonese type, their occurrence both in Ceylon and the Cocos 
may, as has been said already, only indicate that they have been brought 
directly from Malaya or Australia by southern birds that migrate to Cey- 
lon as well as to the Coco Group but do not go as far north as peninsular 
India. 

The remaining sub-group consists of species with seeds or fniits 
that are eaten by birds of different kinds, not for the sake of any pulpy 
portion, but on account of the nutritious properties of the whole fiiiit 
or seed. We have to realize that the dispei’sal in this case is not, as in 
the case of pulpy fruits the seeds of which are afterwards voided, an 
ordinary circumstance, inasmuch as the seeds are eaten for their own 
sake and are of necessity digested by the birds that eat them. But 
though'it is not perhaps a common occurrence — the nnrnbers of raigrat- 
ing grain- or seed-eating individuals considered — ^for newly-arrived 
birds to be killed, there is no doubt that a certain proportion, tired out 
by their long flight, must fall victims to raptatoi’ial birds immediately 
on their arrival, the grains or seeds that their crops may contain 
falling aside and possibly germinating. Besides this means of introduc- 
ing such species, and, even if the results be slight, it must nevertheless 
be in constant operation, there is the further possibility of similar species 
being introduced during severe cyclones, owing to birds that have been 
driven to land being captured and devoured, while exhausted by the 
buffeting of the tempest, by birds or beasts of prey. In this way not 
only the grain- or seed-eating species that ordinarily visit the islands, 
but species both of this and of the fruit-eating class that do not usually 
reach the group, may conceivably arrive and as conceivably bring with 
them the seeds of plants that birds which are normal visitants have 
no opportunity of meeting with or may not care to eat. It has to 
be admitted, however, that species for which this mode of introduction 
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is claimed may with some degree of reason be looked upon as distinctly, 
though indirectly, introduced by wind.* 

The species for wliich this mode of introduction is conceivable are 
given below. That many of them must bo introduced species their pre- 
sence in Narcondam and Bai’ren Island testifies ; it is therefore, as regards 
these, somewhat on the principle of exclusion that they arc refeired to 
this class, and for some of thorn, such as Abrus precatorias, it is doubtful 
if it be not rather the sea that is responsible for their appearance. 


Table XXITT. Species perhajys introduced by seed^ and grain-eating birds 



* That there is nothing extravagant in claiming this as a possible means of 
introdaction, tlie following passage (which refers, as it happens, to one of the 
islands under discussion), will sufficiently prove:— “Mr. Hawkins told us that when 


' tlie storm was over * 


“ every hollow of the island was tenanted by hundreds of imn»bed or wounded 
“sea-birds of all descriptions (such as he had never seen near the island before or 
“ since) so terrified or exhausted that ho picked up or took home several of them to 
“ the light-house to show to his wife. Mixed wdth these wore a certain number 
“ of pigeons, parrots, atid other land-birds, but the groat majority were Petrels, 
“ Terns, Wbalo-birds and such like sea-fowl with which his experience as a sailor 
“ in southern seas had made him familiar. Most of those birds ultimately recovered 


“ and left the island, but many of them hung about it for weeks, and for many 
“ days remained so tame that they would not move from the ground or the rocks, 





402 D. Prain — T7i^ Vegetation of the Coco Group, [Ifo. 4, 

Of the above, Cyclea peltata^ Abrus precatomis, Acacia pennata^ AU 
hizzia LelheJCf Alhizzia procera^ Ipomoaa Turpethum, and Pollia zorzogon^ 
ensis occur in Narcondam. With few exceptions they are widely distri- 
buted species ; five are cosmopolitan, one extends throughout the Eastern 
Hemisphere and thence to Australia and Polynesia, two extend from 
Africa and Asia to Australia, one occurs in Asia and Africa, one in 
Asia and Australia; only eight species, or less than half of the group, 
are confined to South* Eastern Asia. Of these latter, three are confined 
to the countries east of the Bay of Bengal ; two of them, Panicum 
jat'a 7 iicum^ and the particular variety of Pollia zorzogonensis that occurs, 
are moreover distinctively Malayan, as opposed to Indo-Chinese, plants. 
On the other hand one species, Dendrocalamus strictus^ is as distinctively 
an Indian or Indo-Chinese plant. 

We have now in conclusion to consider the “remanent ” species, a 
list of which is given in the subjoined table ; in a few cases where in- 
troduction is remotely possible the agency that may have been respon- 
sible is indicated. 

“ where they happened to alight, to make way for tho keeper or his men.*’ {Hume ; 
Stray Feathers, vol. ii, p. 113-4.) 

In this passage we have all tho evidence that is required to show that not merely 
the usual visitants hut even unusual ones may at times be driven to, or seek shelter 
on, those islands when in an exhausted or injured condition, and to show that this is 
as likely to happen to grain-, pulse-, and aeod-oating species as to fruit-, or fish-, 
crustacean- or inollaso-oaiing ones It is of little moment that the fish- or crnstacoan- 
eating species must always be tho more numerous, if wo know tl»at species of the 
other kind aro at any timo driven to the islands in this state. All of these exhausted 
and injured creatures certainly do not recover or escape destruction. As regards 
those that simply die, when the insects that abound have eaten all but their bones, 
the seeds that may have been contained in their crops must fall aside and may 
germinate and grow. And ns regards those that aro killed and devoured it would be 
remarkable if a few of the seeds in their crops did not thus fall aside and obtain an 
opportunity of germinating. 

Even if no other creature that exists in those islands were capable of, or likely 
to, catch and eat such exliausted birds, tho presence of a large lizard— Hydrosaurus 
sidvator— which is very common, is sufficient to account for tho destrnction of 
many of them. During our visit to Little Coco one of the officers of tho “ Investi- 
gator *' shot two Carpophaga hicolor — right and left— by the side of the lagoon near 
tho south end of tho island. Before his attendant could roach the birds, which had 
fallen among the Fandanus bushes of the sen-fence, one of these lizards had 
already eaten all but tho wings and head of one pigeon and had torn open the breast 
of the second ere it could be interrupted in its feast. On a previous occasion 
a Hydrosaurus was killed as it was apparently about to seize a Teal that had just 
been shot and had been laid down on a rock in the same lagoon. On opening np 
this creature its stomach was found to contain already a large land crab, two ffshes, 
and a quantity of grassy roots (apparently those of Scirpus subulatus). 
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Table XXIV. Possibly “ Remanent ’’ qjecic* of the Coco Island flora. 


Species. 

Iji! 

2. Afi 

i 

IS 

1 

S i 
HH ! 

u. i 

1 

•i 

Australia. 1 

Polynesia. 1 

America. 1 

Possibly 

utroduced 

^7 

^Miliusa sp. 

... 

1 

1 

Cx]; 


... 

— 

- 


[Oyol ea peltata] 


— 1 X j 


X 




? Birds. 

*Antitaxis oalocarpa 

... 

** i ~ ; 







Alsodeia bengalonsis 


— - ! * 

X ; 

““ 





5. Dipterocarpns pilosus 

... 

— ! — i 

X i 

X 

““ 




Dipfcerooarpas alatas 

... 

I — ' 

-’‘ni 

X 





Sterculia villosa ••• 


: X 



— 




*[Steronlia rubiginoaa par.] 

... 

— i — . ■ 

L ^ J; 

— 

— 



? Ocean. 

Sterculia parviflora ... 


— . — i 

X 1 

X 





10. Sterculia alata 


: X ! 

X 1 

X 





Sterculia colorata 


— ■ X i 

X i 

— 

— 




Sterculia campanulata 

... 

— i — i 

1 

X 

— 




Bnottnoria aiidamancnsis 


— ! — . i 

. x]: 

“* i 

““ i 




Borrya Ammoiiilla ... 


- i X I 

X ! 

+ 

— 


— 


16. *Grewia calophylla ... 


— i — 

L^]i 

““ 

— 



? Birds. 

♦Canarium euphyllum 


1 — ' — 

LXJ: 






Amoora Rohitiika 


1 — i X 

X 

X 

— 

““ 


? Birds. 

Ghiokrassia tabularis 

... 

1 - i X 

Cx]’ 

X 

— 


— 


Phlebocalymna Lobbiaua 



X 






20. Glyptopetalum calocarpam 









Siphonodon celastriiieus 



[x J, 

X 

— 


mmrn 


Ventilago calyculata 


^ - i X i 


X 





Farishia insignia 


: ^ i _ : 

[x]; 

— 

*■“ 




Spondias manglfera ... 

... 

1 — : X j 

X 

X 

““ 




25. [Draoontonielum niangifernm] 

... 

— ; X 1 

X 

; ^ ' 

— 




Gounarua gibbosus . . . 

... 

! — 

I x]i 

X 

— 




Pueraria Gandollei ... 



X - 

— 

— 




Pueraria phasooloides 

... 

1 

1 ^ 

X 

— 


““ 


Pterocarpua indicus ... 


— ! X 

1 X 

X 



I 


30. Derris scandens 


■ - 1 X 

X 

X 

X 



i 

Mozoneuron enneaphyllnm 

... 

i - 

; X 

i “ 

— 


j 


Adenanthera pavonina 



1 ^ 

i X 

I *~ 

j ___ 

1 


Acacia ooncin na 


5 - ' X 

I ^ 

X 

j “• 




Terminalia bialata 


: — . i — 

T X ■ 

, — 

i — 

j 



35. ^Lageratrcemia hypoleuca 

... 

1 — j — 

; ' X 


1 

1 



^Lagerstrcemia sp. 

... 


!r X 

! 


1 



Illigera cony zadenia . . . 


! — 

iC X “ 

j — 


j ““ 

““ 


*Webera Kurzii 


! — — 


!i - 

i ~ 


““ 


Raiidia longiflora 


; — j — 

1 X 

j ^ 

j 

i 


* 

40. Diplospora singularis ... 



X 

t X 


i ““ 


i 

Ixora grandifolia 

... 

— { *" 

■Cx] 

1: X 

1 

! ““ 


3 

Ixora cuneifolia 


; — ■ — 

‘ X 

i - 

1 



j 

Strophanthus Wallichii 


’ — s X 

: X 

; 




? Wind.* 

Argyreia Hookori 

. .. 


X 

““ 

““ 




45. Argyreia lanceolata ... 



![ X I 

1 - 





Lettsomia pegueusis ... 

... 

I i — 

X ' 

— 


"" 



Porana spectabilis ... 


i — j — 

[^: 

1 - 





Thunbergia laurifolia 

••• 

i 1 

X 

i 

X 






52 



404 


D. Prain — The Vegetation of the Coco Group, 


[No. 4, 


Specibs. 

Africa. I 

S. E. Asia. 


Polynesia; 

America. 

Possibly 

introduced 

by 


1 

Malaya. 

Australia. 

Strobilanthea phyllostachyus 




X 



- 



50. Eranthemum album ... 




X 

X 



— 


Peristrophe acuminata 


- 


— 1 

X 

L-J 

X 



— 


Bragantia tomentosa 


— 

— 

X 

X 





Loranthus longiilorns 

... 

... 

X 

X 

X 


... 

... 

? Birds. 

Phyllanthus columnaris 




X 

... 

... 

— 

— 


55. Cyoloatemon assarnicns 


— 


X 



... 

... 


Aporosa villosula 



- 

X 

.. 

.. 

.. 

... 


Groton subljratus ... 




“x” 


— 


... 


*B1aohia audainanica 



... 

’ X 


... 





? Ocean. 

Claoxylon longifoliuna 




* X " 

X 

— 

— 



60 Mallotus acuminatus ... 



— 

’ X ' 

X 



-- 


*Mallotus andamanious 


.. 


" ^ 

... 

... 

... 

.. 


Gnesmone javanioa ... 



- 

X 

X 

.. 




•Livistona sp 





r X ] 

.. 



.. 


*Corypha data 


— 


" x 1 

— 

— 

... 

— 


65. ^Calamus andamanicus 




C X ] 

.. 





* Calamus tigrinus 




X 

.. 

— 

... 

.. 


Alocasia fornicata 

... 

.. 

X 

X 

X 

— 

... 

... 

? Birds. 

SuindapsuB officinalis ... 



X 

X 

X 

... 



.. 

? Birds. 

Dendrooalamus striotus 


.... 

X 

X 

... 

— 


... 


70, *Xylaria olavarioides... 

■■‘1 

■ 


[x] 

— 






To the 67 aneqaivocal species of this list 3 other apparently local 
Fungi should perhaps bo added ; it is, however, extremely probible that 
wlieti they at‘e better known they will be found to exist elsewhere, in 
which case they might be added to the list of wind-distributed species ; 
the proportion that results is therefore : — 

Migrant sp : Remanent sp : : 4 : 1. 

It will be noted that not a single species which seems unquestionably 
“ remanent *’ extends beyond South-Eastern Asia, and tliat the species** 
which are hero treated as such are only 67 in number, constituting no 
more than 20 per cent, of the flora. Of these species only 21, or 32 per 
cent., occur in India or Ceylon or both, and of these only one (^Sterculia 
villosa) has not hitherto been found elsewhere to the east of the Sea of 
Bengal This “ remanent” section of the flora may therefore be looked 
upon as distinctly non-Indian. The point to be ascertained farther is 
whether this element indicates more strongly an Indo-Chinese or a 
Malayan influence. Thirteen of tlie species, indicated in the table by 
an (*) occur only in the Andamans or Nicobars, while seven more occur 
only in Tenasserim tm the opposite shores of the Andaman Sea. But 
Tenasserim bears to the Malay Peninsula and Indo*China very much the 









405 


1891.] 1). Prain—TAc Vegetation of the Ooco Omipi 

i^elationship that the Andaman- Nicobar chain bears Indo-China and 
the Malay Archipelago, and perhaps neither it nor the Andamans ought 
to be spoken of as physiographically a part either of Indo-Oluua or 
of Malaya;* these 20 species cannot therefore be cited as indicating 
either an Indo-Chinese or a Malayan influence. The purely Indian 
Sterculia villosa must obviously be similarly excluded ; there are therefore 
21 species, or 32 per cent, of this group, that afford no evidence either 
way. 

Of the remaining species, one-half, i. e., 23 species, or 35 per cent, 
of the whole, occur both in Indo-China and Malaya ; these also give no 
evidence as regards this question. Of the other 23, 15 extend from 
Indo-China to these islands (some of them, like Dendrocalamus strictns^ 
not going further than the Coco Group), without extending to Malaya; 
while only 8 extend from Malaya to those islands without occurring in 
Indo-China. The remanent ” species, therefore, so far as this evidence 
goes, indicate the predominance of an Indo-Chinese element, a fact 
that is altogether in accordance with what we should expect from our 
knowledge of the ooiifiguratiou of the sea- bottom along the line of islands 
from Cape Negi’ais in Arracan to the Nias Islands and Sumatra. 

Reviewing the results of the preceding paragraphs we conclude that 
288 species, or 80 per cent, of the flora, may conceivably have been in- 
troduced: 33 species, or 9 per cent., by human agency ; 9t species, or 
28 per cent., by birds ; 60 species, or 17 per cent., by Avinds and 101 
species, or 28 per cent., by the sea. Wo find moreover that the evidence 
is in favour of the bii'd-iutroduced species having, so far as those 
brought by wading- and water-birds are concerned, been intmduced 
from the north, and so far as those brought by frugivorous and by seed- 
er grain-eating birds are concerned, having come in almost equal numbers 
from Malaya or the Andamans to the south, and from Indo-China to 
the north. So far as wind-introduced species are concerned the influence 
• of the north-east monsoon is apparently the more active ; so far as the 
sea-introduced species are concerned the influence of currents from 
Malayan seas to the south-east has been paramount. 

The subjoined table gives a synoptic view of the probable origin 
of the Coco Island flora. 

* The writer has proposed the name “ Malay Isthmus ** for the conjoint area 
that includes Tenasserim, tho Andamans and the Kicobars, and believes that it will 
be found convenient to recognise this as a distinct phytogcographical snbdistriot. See 

Ann» Roy, Bot. Oarden^ Calcutta^ iii, 238. 
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Table XXV. Synopsis of origin of Coco Island flora. 

Species possibly introdaced, for the presence of which no former land con- 
nection need be necossary 288 

Introduced by living creatures 127| 

By human agency ; (largely cosmopolitan species) ...... 33 

Intentionally; (cultivated plants) 15! 

Unintentionally ; (weeds) . 18} 

By birds, (perhaps also to a small extent by bats) 94] 


Attached externally to their bodies * 25| 

Immediately ; (viscous- or priokly-frnited sp.) 9| 

By mud ; (species introdaced by water-birds, j 

mainly from the northward) • • 16; 

Carried in crops of birds ; (almost in equal propor- 
tion from northward and from southward) ...... 69| 

As a natural sequence of their mode of life ; 

(fleshy-fruited species) 55 

Accidentally, where bird must have been 
destroyed to admit of germination of seeds ; 

(by seed- and grain-eating birds) : [in- 
directly due to agency of wind] 

By other natural agencies 181 


By wind directly ; (sp. with seeds specialised for wind-car- 
riage ; also small'Spored Cryptogams) 

By the sea ; (mainly Malayan species) 


G0\ 

101 


Marine species ; (mainly Algo^) 21 1 

Littoral species ; (mangrove- vegetation and beaoh- 
forest species) ...... 8Q| 


Species probably remanent and indicating former connection with adjacent 
land, (apparently Indo-Ghiua) 


70 


Total of Coco Island species 


358 


Noies on some native Ephemeridse in the Indian Museum^ Calcutta . — 
By THE Rev. A. E. Eaton, M. A., F. E. S., communicated hy 
The Scperintendbnt of the Indian Mqseoi. 

[Aeoeived 17th November, 1891 : Head 2nd December, 1891.] 

The following notes concern a collection of 2 7 specimens of Ephe^ 
vieridoe received from Calcutta in April 1889, comprising representatives 
of 10 species or 6 genera, viz.: — 3 sp. of Palingenia, 1 of Polymitarcys^ 
1 of doubtful genus allied to Hexagenia^ 2 of Ephemera^ 1 of Ephemerel* 
la and 2 of Epeorusy — all of ordinary dimensions. From the absence of 
lesser species it may be inferred that these arc the results of random 
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captures rather than of careful collecting, A series of 21 specimens 
from theTenasserim valley, in Mr. Me Lachlan’s collection, yields represen- 
tatives of 9 species in 8 geneiu, all (except one) of small size, and some 
of them remarkably beautiful. 

Palingenia lata, Walker. 

Seven adult <5* specimens, labelled respectively “ Sibs to ^ 
Their wings are in a very slight degree warmer in tint than the “ light 
Vandyke brown ” of the typical specimens in the British Meseum, and 
vary in unimportant detail from the wing-neuration figured in Trans. 
Lin. Soc. London, 2nd series, Zool. iii. pt. i. 1 b (1884). Fore tarsus S 
rather shorter than the tibia : joint 1 short, 2 or 5 the longest, 3 sub- 
equal to 4 ; ungues nearly of one length, each with a minute hook. 
For other particulars vide op, cit. p. 26. This is the only dark-winged 
species found hitherto in Hindostan. 

The next two species have wings of a light colour. 

Pahnoenia bobusta sp. nov. 

Two adult cT specimens labelled “Cachar;” both mutilated and per- 
haps faded. Wings defective, brownish white, dusky where bruised, 
their stronger nervures light, raw umber brown, the weaker nervures 
paler ; iieuration similar in style to that of P. lata^ but with fewer and 
and more distant veinlets distributed to the hinder half of the terminal 
margin. Head and notum light i*aw umber brown, the former blackish 
around the ocelli : pronotum varied with blackish or dusky markings 
comprising, — in front, an impressed sinuate transverse line ending op- 
posite the middle of the backs of the eyes, — on each side, the border of 
a protuberance in front of the deep lateral depression, — behind a fine 
lino along the transverse crease at the hind margin. Pleura, sternum, 
femora and fore tibiae, dull, light yellowish brown (intermediate in tint 
TJetweon raw umber and brown ochre) ; fore tarsus and hinder tibim 
and tarsi paler or duller in colour, and transversely rugose : a short 
dusky lino on the mesopleiiron, between the root of the costa and the 
spiracle. Dorsum faded : the last 3 or 4 segments largely suffused with 
light, raw umber brown, the anterior segments less and less so ; the 
joinings sometimes pale. Venter and forceps dull, light, yellowish brown. 
Setse dirty whitish yellow, uniformly pilose. Fore tarsus shorter than 
the tibia: joint, I short; 2 subequal to, or very little longer than 5, 3 
shorter than 5 but subequal to 4 ; ungues nearly of one length. Hinder 

» Presented to the Indian Museum by Mr. S. E. Peal, and collected in Sibsagar, 
Assam. 
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tarsi ani-anguicnlate. Terminal jointlets of the forceps4imb(S nearly 
of one length, or the last a little longer. Length of body 25 m. m. 

POLINOENIA MINOR, sp. nOV, 

Three adult d* specimens much damaged by cabinet pests : 2 label- 
led ‘‘ Karachi Mus.” and 1 labelled “ Nattor.” Wings dull white, with 
sub-opaque neuration ; under a lense, in some lights, the cross-veinlets 
are bordered with milk-white. ITouration fairly comparable to that of 
P. ampla (of., Trans. Linn. Soc. London, 2nd Series, Zool. iii. pi. i. 1 c) 
but with the veinlets that end in the posterior half of the terminal mar- 
gin shorter. Head brown ochre, blackish around the ocelli. Mesonotum 
light brown ochre, darker than the pronotum. Legs from some stand- 
points concolorous with the venter, the tarsi and hinder tibiae shifting, 
with change of posture, to whitish. Colouring of abdomen efEaced by 
pests, in the larger (Karachi) specimens ; in the smaller (Nattor) one 
the dorsum is whitish ochre with whitish joinings anteriorly, but pos- 
teriorly is very light brown ochre, clouded in segments 6 and 7 to a small 
extent, and to a larger extent (half across the back) posteriorly in seg- 
menls 8 and 9 with dark grey. Setm extremely light brownish ochre in 
tint, uniformly pubescent. Pore tarsus little shorter than tlie tibia : 
joint 1 short, 5 rather longer than 2, 3 subequal to or little shorter than 
2 and rather longer than 4 ; tibia? and tarsi finely and ti’ansversely 
rugose. Terminal jointlets of the forceps-limbs of one length in the 
INattor specimen, but in those from Karachi Mus. the last jointlet is 
rather the longer. Length of wing (Karachi exempl.) about 17, setce 
about 50 m. m. 


POLYMtTABCYS Sp. — 

A single fragmentary $ of undescribed species, labelled ^‘Baneeganj.*^ 
In this genus discrimination is at present unsatisfactory owing to th^ 
meagreness of published descriptions. The specimen now under consi- 
deration differs from P. indteus, Piotet, in the coloui’ing of the thorax 
and hinder legs. Whether his species can ever bo indentified is exces- 
sively doubtful in the absence of precise record of locality of capture. 
Reference to the “ East Indies ” as the domicile of an insect is of little 
use to any but the genei*al reader. 

Genus— —(unascertainable). 

One defective 9 subimago labelled ** Sibs. S. B. P.,*' lacking tho 
fore legs and the last 3 segments of the body, and having the fore wings 
badly folded up out of shape. This insect, judging from the wings, 
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should be ranked as one of the Ephemera Type, The eostel shoulder 
of the hind wings is rounded off obtusely, just as in Heaeagenia, but the 
pronotum resembles that of a Pentagenia, Precise identification of the 
genus is precluded by the ruinous condition of the specimen. 

Until now only three species of Ephemera have been described from 
India, — E, immaeulata, Btn., from Cuiia, E, expectans^ Walker, from 
“ Hindostan,” and E, supposita^ Etn., from Ceylon, Of these the first 
has no abdominal markings, but the others have linear dorsal and ven- 
tral markings. Two other species of Indian Mayflies, also with linear 
markings, have long been represented by single specimens in Mr. 
MoLachlari’s cabinet ; and in the present collection there is sufficient 
additional material for their description. They are nearly related to 
E. suppositay which therefore may advantageously be treated of in tin's 
paper, although wanting in the Calcutta Museum. 

Ephemera supposita, Baton, 

Described from 9 subimago in Baron E. de Selys-Longohamp*s 
Museum; 1 cf im. in McLach, Mus. ; compared with the 9 subim, stand- 
ing with the type-specimen of Potamanthus [= Ktoloplilehia] fasciatus in 
Hagen’s collection, and with S specimens in the British Museum : cf, 
Trans. Linn. Soc. London, 2nd Serio.s, Zool. iii, 73, pi. viii, 12^ (1883) or 
[for pattern of dorsal markings] Trans. Ent. Soc. London, (1871) p. 75. 
The following notes are supplementary to these earlier descriptions of 
the d* imago. 

Neuration of the forewing distinct to the unaided eyo when held 
over white paper, witli perhaps the exception of only the branchlets of 
the intercalar veins annexed to the anal nervurc ; over a dark bacjk- 
ground, when viewed under a lense facing the light, the radius and the 
stronger parts of the subcosta of the fore wing, and the cross veinlots in 
both wings remain dark, but the other new tiros become pale; in traiis- 
'^itted light the nervures assume an amber tint. Membrane of the fore- 
wing (excepting the distinctly coloured parts) perfectly transparent in 
direct view : but hold obliquely at a moderate distance, fronting the 
light, the finer of the longitudinal nervures transmit to it a faint yel- 
lowish groy ; or pointing towards the light, the cross veinlets transmit 
to it a faint reddish grey : in proximity to the costa, the pterostigmatic 
portion of the marginal area is rather deficient in colour. I was prob- 
ably mistaken in 1883 when I described the dorsal vessel as dark ; but 
the ravages of cabinet pests preclude certitude on this point. 

The dorsal abdominal markings of the best marked segments com- 
prise six black longitudinal stripes or streaks united to one another by 
the burnt umber brown apical border of the segmeuts, — three on each 
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side of the back. In segments 9 to 7 two of the streaks, linear and sub- 
parallel with each other, lie close together beside the dorsal vessel, 
extending the whole length of the segment (the outer streak is rather 
broader than the other), while the third streak lies apart from them 
close by the pleuron. In the more anterior segments (e. gr., in the 3rd 
segment) the main trachea in front of the spiracle is dark, and the three 
streaks, in mutual contact at the apical margin, constitute a tn partite 
marking ; the streak nearest to the dorsal vessel becomes abbreviated 
and subulate, but the other two combining either in the form of a V or 
as a pair of conjugate triangular streaks, extend nearly to the base of the 
segment. In the first segment, a quadrangular spot seems to be substi- 
tuted for the streaks: the 9th ventral segment is bilineate lengthwise. 

Terminal jointlets of the forceps-limbs short for an Ephemera ; the 
last of them smaller, but little if at all shorter than the penultimate. 
The figure of 1883, cited above, is exact, and correctly leaves their pro- 
portions in the dried insect uncertain. Penis lobes subcylindrical. The 
admeasurement of setro of $ im. stated in 1871 [c/. E. faciata'] was 
spurious, being based upon a specimen of the next species, referred to in 
1883 with an expression of doubt as to identity of the species. 

Hah, Bainbodde, Ceylon. 


Ephemera remensa, sp. nov. 

T.. ^ . 1 u n 1 u , 6942-’4, & % & '8 „ . ^ 

Five cf images labelled Kulu j mIndianMuseum ; 


and 1 ? imago labelled Musuri,’’ 7,000 ft., June, Long, in McLach. Mus. 

Imago (dried) d*. — Genitalia similar to the ordinary European pat- 
tern in this genus : the last jointlot of the forceps-limb rather shorter 
than the penultimate. A pair of very broad black stripes, diminishing 
a little in breadth anteriorly, extend from the tip nearly to the base of 
the 9th ventral segment and end abruptly : the other ventral segments 
are bilineate longitudinally, excepting the first segment which is un^ 
marked. Neuration of the fore wing distinct to the naked eye throngh- 
out (over white paper) excepting the branchlets of the intercalar veins 
annexed to the anal uervuro, and the base- ward extremities of the longi- 
tudinal nervures posterior to the radius: under a lense, the portions 
thus visible, and the neuration of the hind wing, from certain stand- 
points only, appears of a uniform light pitch brown, but in most posi- 
tions the finer of the longitudinal nervures acquire a brown amber tint, 
the stronger neuration and the cross veinlets remaining pitch brown or 
changing to pitch black. Wings transparent, tinted distinctly with 
very light raw umber grey throughout, with markings of raw umber 
brown. The markings of the fore wing comprise the submarginal area 
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together with the extremity of the area next behind it, and narrow 
cloudy bordering along the snbcosta in front and the radius behind (the 
former more extensive in the beginning of the ptorostigmatic space) as 
well as along the cross veinlets; in addition to spots : in this sex the 
spots are larger than in tho $ (but not much larger) and therefore are 
hardly so small as in E. supposita ; the best marked are three in tho 
usual positions in the midst of tho wing, viz : — one at tho praebrachial 
fork and the otliors on tho cubitus and tlie hrst sector, but occasionally 
cross veinlets or the ends of norvures are clouded in tho usual places of 
other spots found in species of Npliemcra, such as at the iiinor ends of 
the shortest of the sectorial iiitercalar iiervures, or at tho junction of the 
pobracliial with the 2iid or 3rd cross voiiilet beyond tho fork of tho prm- 
brachial nervure, or near tho base of the wing between tho pobrochial 
and anal nervures either on tho nearest cross-veinlet or at tho extremity 
of the foremost intercalar nervuro. Tho tormirial margin of tho hind 
wing is narrowly bordered Avitb a light, raw umber grey cloud and 
Boveral of the cross veinlets are pitch black. 

The abdominal markings resemble those of E. supposita in most 
respects : those of the 1st segment are not well shewn in tho specimens 
at hand : the 2nd segment in place of dorsal streaks has on each side 
an irregular transverse qnadrangnlar blotch, narrowed upwards and 
obliquely truncate above ; tho 3rd to tho 5tli segments have two streaks 
and the Gth to tlic 8tli segments three dorsal streaks on each side, all 
longitudinal and snh-parallel, tho lowest of which is linear and narrow, 
the next to it double tho w’idth and usually more curved, and the inner- 
most (where there arc throe) narrow and tapering at both ends. In the 
9th segment a broad stripe takes the place of tho lowest and tho intor- 
mediato streak combined. On the pleura, in nearly every segment, is a 
short black dash at the base ; but the 10th segment has a black blotch. 
Setae light raw umber brown; the joinings mostly (excepting in the 
"basal half of tho median setix) narrowly dark brown. Poro femur in 
opaque view either raw umber brown or rufo-piceous ; tibioe dark pitch 
brown ; tarsus lighter ; trochanter and coxa subochreoiis. Hinder legs 
in opaque view, translucent yellow oohro, with tho obtuse claw pitch 
brown. In transmitted light, the foro femur and tarsus bccomo ferru- 
gineous amber, and the hinder legs yellow amber. 

9 Very similar to the <J. Thorax brown ochreous, with a black 
spot in front of each tegula, a black longitudinal stripe on each side of 
the pronotum, and a black irregular lino down the outer side of tho fore 
coxa. Fore femur brown ochreous ; fore tibm bistre brown or light pitch 
brown; foro tarsus paler. Wings nearly colourless, with indistinct 
and minute spots, placed singly at the bulla of tho sub-costa, behind 


53 
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that on the cubitus, and at the fork of the priebracliial ; another farther 
out on the pobrachial ; and one near the base of the fore wing at the 
commencement of the next intercalar vein. Hindwings spotless or with 
spots only faintly indicated. 

Length of body c? 16, $ 18; wing d 13-16, $ 21; setm im. 26 
& 28 to 30 & 34 m. m. 

Ephemera consous, sp. nov. 

Two $ images labelled “ Kuln and and two 9 subimao-os 

u 5 ® 

II « T- 1 *>852 6853 . 

labelled “Kula~y- and m the Indian Museum ; and 1 9 sub- 

imago labelled “Sikkim, 4,000 feet, 7 [i. e., July] 80, H. J. Elwes, in 
McLach. Mus.*^ 

Subimago (dried) 9 Wings transparent, very faintly tinted with 
extremely light brown ochreous gre}'-, or in the sub-marginal area of the 
fore wing with very light amber, with a small, blackish grey spot at the 
fork of I he praebraohial nervure, anotlicr at the bulla of the sub-costa 
and single greyish dots nearly in a straight lino with them on the sector 
and cubitus of the fore wing. Hind wing spotless. Neuration of the 
fore-wing distinct to the naked oyo (over white paper) from the costa 
to the sector, and then hardly discernible onwards to the pobrachial 
nervure : after that the minor neuration and the neuration of tho hind wina* 
cannot bo distinguished. When magnified, the neuration of tho hind 
wings and of the greater portion of the fore- wing is opaque and concolor- 
ous with the membrane ; but many of the cross veinlets in the basal half 
of tho wing sliift in colour to picoous in certain postures, and all of them 
(excepting the greater cross-vein) anterior to the sector are pitch black. 
The pronotum is marked as in E. remensa, with a small oval black spot 
anteriorly on each side in a furrow : and in both species Ihcro is a small 
acute triangular black spot in front of the posterior coxa. • 

Imago (dried) cf Tenniiial jointlets of forceps proportionally 
longer than in E. remrnsa, and more slender ; the last jointlet shorter 
than the penultimate in the dried specimen: basal joint relatively 
short. Venter bilinoate lengthwise interruptedly in tho posterior seo*- 
ments : tho lines arc narrow and as far apart from each other in the 9th 
as in the preceding segments, and in the 5th, 4th and perhaps the 3rd 

segments become greatly abbreviated or even reduced to ^ots; but the. 
2nd and 1st segments are spotless. Wings much as in the 9 subimago, 
but of course more transparent : tho spots in the fore wing ai-e simiTar 
but less distinct; the greater part of tho neuration is (in opaque view) 
light raw umber brown changing (in transmitted light) either to brown- 
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isb. amber or (in the finer parts) to very lig'lit or wliitish amber ; but 
where visible without a lense, the cross vein lots when magnified appear 
pitch black or pitch brown in opaque view, and this colour remains 
fairly constant from most stand- points ; the subcosta and radius and 
also in some positions the great cross vein are likewise piceous. Hind 
wing spotless, and clear througlioiit. Fore leg i\aw umber brown, 
blackened at the tip of the femur and at the base and tip of the tibia. 
Hinder legs light yellowish amber colour. 

Abdomen pale ochraceous or whitish raw umber grey in the first 5 
Rogments, and light brownish ochre in the hinder segments, marked with 
black lines and streaks disposed mainly in two longitudinal series : seg- 
ment 1, spotless; segment 2, with a faint dot near the base on each side 
of the dorsal vessel, and a larger spot below the dot just above the main 
trachea, which spot is not represented in the otiior sogmonts ; in seg- 
ments 3 toO the markings corresponding with tlio said ilots take the forms 
of an oval spot in the 3rd segment, an abbreviated tapering streak in 
the 4th, a tapering streak produced to the hind margin in tlie 6th seg- 
ment, and apparently continuous Hues from the Gtli to the 9th segment. 
Venter marked longitudinally, in segments 3 to 5 witli two abbreviated 
tapering streaks ; in segments 6 to 8 with two thin tapering lines; and 
ill segment 9 with two linear stripes. Sotie ochraceous, with opaque 
joinings. 

Dorsum of 9 in segments 3 to 6 longitudinally bilineate, with an 
additional black lino on each side in segments 7 to 9 parallel with and 
exterior to the prmcqml lines in the hinder } of each segment: on the 
pleura of most of the segments is a short marginal streak at the base, 
and a longer streak just inside the margin near the tip; on each si<le of 
the 2nd segment is an erect spot like a mark of exclamation. Hind 
wing spotless ; ncuration indistinct to the naked eye. 

Length of body 12; wing cf 12, $ 15-21; setoo 9 subim. about 
■47 m m. The spccimous are iufestod with encysted parasites. 

Kphemehella sp. — 

5852 

One 9 subiraago labelled “ Kulu — p — 

t> 

Epeouus psi, Eaton. 

ISpeorus psi, Etn., Trans. Linn. Sec., 2nd Scr. Zool. iii. 2t2 (1885). 

Two 9 subimagos labelled “ Kiilu ” respectively. The larger sped 
men measures wing 24, setse about 3d in. m. 

Epeorus sp. — 

5849 

One subimago labelled “Kulu ,, 
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Aharatha angulaiufi^ I9() 

* „ Ui)]>chitipHy l{)5 

„ simi, 195 

„ mjnclitluiii. 195 

Ahchnosi'hus moacUaiun^ 45 
AblahcSy 234 

„ ml a maria f 231 

„ coUaria^ 235 
„ doruto, 235 
„ 'modestusj 235 
„ nicoharensin^ 231 

* „ StolirzU-, 231, 234, 250 
,, scrii^tfis, 231 

yli[>ro7arr, 58, 89 

„ aiKjulataj 89 
„ anyustaf 89 
„ fa.d aotm in., S9 

,, Wheelftn\ 8‘.) 

Abrus precatoriutiy 294, 290, 310, 353, 401, 
402 

„ pu-lchellmy 290, 310, 353, 101 
Ahuiilon, 39, 42 

„ atiial icum, 42 

„ indict* nty 42 

„ populi folio y 43 

Acacia y 31-7 

„ coucinnOy 312, 353, 403 

,, horrid a, 3 

„ pennatuy 312, 353, 401, 402 

,, rnhncauHi^y 290 

Acantuack.t-, 322, 315, 34-9 
y^AcunthinOy 270 

,, nzvrmy 270 
Acanthophora 'Lliicriiy 341, 350, 378 
/IccsO/a, 33 


>» 

am mon , 34- 

)) 

ammo/i idcHy 34 

# 

>> 

aricly 33, 31- 

>» 

parayancKay 33 

# 

»» 

zephyreUtty 33 

Achyranthca oi^pcra, 355, 371, 377 


„ var. porph ijn^toch ijiiy 324, 350, 
371 

„ nitpevoy var. t if pica, 324 

„ pnrplnjntslach ijiiy 381, 383 
AoR.'Kie.E, 11, 13 
Acrat^pidea y 272, 270 

„ fcMeriy 272, 270 

54 


i Acmiockua, 282 
I Ac:ROCIfiKlM.K, 282 
I Acijockkin.k, 282 
; AcronodiOy 121, 140 

,, punctafOy 139, l-M) 

Acrusfichu 111 append i r it I at u /// , 294, 3 UJ, 

358, 388, 389, 391- 

„ appcndicufatum, var. sepwi, 

337 

„ acamleni^y 293, 337, 313, 345, 

358, 389 

ActinOy 274 

Adcnanlhera pavouina, 312, 353, 403 
Adcnotitcinnm riiinniiimy 31 7, 354, 3(i9, 372, 
377, 380, 383 

A^diantom lunulatuin, 294, 330, 358, 389 
AdollaSy 9 

Acridiuni, 221, 225, 220, 227, 22S, 229 
„ Apocijniy 228 

„ AiiiiilcyiiCy 220 

„ vlnnalidiny 227 

* „ Cuniiini/haniianuin. 221, 225, 

230 ’ 

* „ fari..<ceufiy 220, 230 

„ llnalfatummy 220 

„ Mr^jiiiiy 225 

* yy UKiri, 225, 220 

„ orbicnlarCy 227, 230 

» nfmjcnsCy 227 

„ .'tr/c.i-ftflicciuhiy 220 

i Aci/ircrcm, 293, ;{79 

,, nta jnny 318, 354, 381 

Acridcii nuttajlunini; 328, 350, 389 
Afijhania anstrali, 205 
Af/auviimUy 390 
A]fari\day 189 
AfiAlil.STIDJO, 14 
Aytifiniiu.'iy 207 

Aijrraf nm nm ip^nidc.T, 317, 351, 309, 377 
At/faia andtnnatiiray 295, 300, 352, 397 
■ Aijrinioiiw Enpalorianiy 229 
Ayropijriinij 2J2 
Afaiitiiattiy 390 

Aaii:^na Lcbhcky 312, 353, 401, 102 

„ prorcra. 295, 312, 353, 101. 102 
AroMi, 287, 300. 341, 343, 314, 348, 350, 
378, 400 
AllorUhittiUj 257 
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AUnphuhif^ CvlfU, 292, ilOS, 352, 382, 397 
Allornlu^, 29 

,, aphochn, 29 

,, lloriiiicldiiy 29 

Alocai^iOf 290 

„ fornicaUt, 294. 333. 3-10, 357. 404 

AUodcia 'hcniicdcui^ix, 294, 290, 302, 340. 
340, 351, 403 

Al ij.drat'iKts 310, 3-53, 308, 377 

TVmaij A\T\(JT vi'., 324, 315. 350 
Amahyi^hijacki:, 329, 345, 350 
Amtilhutiiff amyllinon, S, 25 

,, rar. itii<nUrris^ 25 

,, (lUuridd, 25 

,, 25 

,, W’t'sf irntnl a, 25 

Amhhj('cpli(iluti ran'naf us, 21S 

,, 'iHurufarius, 231, 248 

„ ruodcsfus, 2;U 

„ luorifiroln. 247. 248 

Ainftora Rohrt uka, 300, 352, 103 
Amorphophalliis^ 297, 29S, 333, 346, 357, 
390. 39S 

„ hulhifur, 2!)8, 333 

„ tuhrri id/ijcr, 333 

Amprlid.t;, 307, 315, 340 

* A m ph iffy fun ns, 1 9 9 

* „ initlHpcs. 199 

Ampillin vifiro, 190 
ANAt:.\iM)iA<.'ivi:, 308, 345, 319 
A uciMn/tdcs, .1 43 

And rnponon rnul.ortus, 295, 300 330, 345 
358,389.391 
Auvihnua, 390 

,, m'nhfin, 330, 357, 401 
A nyrl if .a yla ucn^ 2 L5 
AXfllOSPKK.M.K, 314 

Anlsfitfff'U's ovnta, 297, 323, 355, 370, 372, 
377 

Auisapus, 203 

A iikfjrddtrrmn Dan i i, 202 

„ Ma.rcn;icUcri, 203 

Anodrndron, 347 

,, pnnif'uJiihfm, 290, 310, 351, 
387 

Anoxacra^, 3S, 301, 345, 349 
jinnplii'lcs, 251 

,, an nn.hrrls, 251 

,, hnrhi i-ftsf ris, 251 

,, sinensis, 251. 

Anosin, 9 
A.\TnR.A(.Ti, 280 
A^TMr^\^I^'A, 201 
Aniinris fu-.rirn.rin, 328, 350, 308 

xi:nli.df)jji.<.tn . 272 

,, Jfavirorne, 272 

AiiHf.a.ris cal near pa, 293, 290, 301, 351, 403 
Apnfnra, 9 

ArvTrui IKK, 11, 12, 13, 25, 170 
Aimixaunvk, 27, 34, 179 
Apifon yriieeolcus, 215 


A pi oped turn hoo, 248 
Ai><k:ynj-:/K, 31S, 344, 315, 34-9 
A i»OT)A, 202 
Apodoy osier ^ 202 
« „ Alcocki, 202 

Aporosa viflosulOi 320, 350, 404 
AppinSj 190 

„ alhiva^ 190 
„ hippoy 29 
., laiiktipnroy 190 
Apprias hjnridn, 29, 190 
pnnlijtfiy 190 
(Solciffio) nnlhalin, 100 
vl q M f Icif in vn lya riSj 220 
Ardisirty 288 

hnmilis, 290, 207,318,354,381, 
3S2, 307 
Aryyniiisy 13 

., ChiUlrv.niiy 34 
Anjyrcia Hooke ri, 297, 320, 355, 403 
,, InnrtuthfiUy 320, i»55, ‘403 

„ tii hefolia-y 297, 320, 355, 379. 381 

Arhupjala aihica, 32 

„ aynonles, 34, 179 

,, ana r I p, 34 

„ aroics, 179 

„ ha'nfins, 34 

,, h('l phtehe, 31 

„ camdoo, 31 

,, re n! a urns, 

« ,, l:li<n„f!. ;!2, ;W 

„ rffnidy 34 

„ si Of tiff, 34 

,, tef'siii, ,54 

A}‘i.-<fo7ocUia iffqala, 325, 356, 88, 389, 

390 

Ai?isTALO( inAfT-,.i:, 324, 315, 350 
Auoitik.k, 333, 315, 350 
^1 ,*/■// /•i7v.v/., 257 
.1 1'rliPtniUi ri.i\ 35 

ArPHUirpu^ (^mne-iana, 290, 328, 350, 198 
AsfMA:iMAi>A( j: t:, 345, 319 
Asci.v.I‘iai)1.’,.k, 319 

Asiiid fthf ni, 202 

A-qtarayns rarcinostfs. 330, 357, 398 
Aspif.frs. 203 

rinilfteiiy 222 
Alfd.la al rip jit;. 20 

,. j'httlauht, 20, 17l 
,, siiihtf, 171 
Alrrifft, 9 
Alhcriry 28 1 

,, lahitriffs, 281 
„ niyritnrsis, 281 

Aikyina, 14 

,, afnharo, 176 

^ „ knrihp 175 

„ nefle, 170 

,, peri ns, 175 

„ reniitay 170> 

Afolophlidjio J'aseiaf us, 109 
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Attid/T!, 2, 4 
Alylotuti, 20)7 

y, laoiianun^ 272 

„ 7tietfiiiot/}ta(hn.'i, 272 

Auicewm'a, 288, 2i)2, 200, 201, 213. 371) 

„ o^lrrnuUSj 203, 307, 323, 355, 
381 

Azmiza aminihnifa, 43 
Badacaraf 167 

„ 7i{hjrn('ni?is, 167 
Bddamia cxclumaiioniti^ 105 
^Buhova rkryaca., 23 
Balfuioplcriii Tnihila^ 80 
Bamhnaa 374 

Bunt id hci nlifoliu, 45 
,, rhinctisl^i, 45 

,, tttit.Uifonn.i.:iy io 

Baori.% 196 

Barela ya loityifalia^ 301 

Barring tot Lta r(u:etn(>tid, 314, 351, 3S0 

„ S['criot<a, 202, 20S, 314, 353, 

8SO 

Belcmns coronea^ 180 
„ java, 180 

„ inescnfina, 180 
Bvllardia r/attsirc/fa, 270 
,, 11 {(/rofrrinr^. 271 

Benfliodyfcs, 201, 202 

* ,, ' gclaCnosa, 200 

* „ iirnlir^ 200 

„ pafuil ifvrn, 200 

„ tiO ngii i n ole n la, 200 

Berid.k, 272 
TIkkidi.va, 272 
Borifi, 274 

,, jarana, 274 
Berry a, 06, 108 

Ant nton ilia, 108, 305, 352, -103 
Biarles in diva. 275 
Bildo, 264, 274. 281 
„ bicolnr, 264 
,, rithictind na, 264 
BnuoMD.T:, 263 
Himo.MDKS, 263 
203 

Bia.voNiACEii:, 322, 315, 340 
Biitduharu pkocides, 27 
„ iingriva, 27 
Binnindyhia I riehofil yllfi, 05 
Biyagrcn'ia. niroharira, 1 10 
Blachia. andamanieUy 207, 326, 340. 356, 
384, 404 
Biel agon a., 12 

Blunica virens, 207, 317, 315, 354 
Bhjihia. rclicahtia, 231 
Bfxrhnaria rc print, 207, 324. 315. 355. 370, 
372, 377, 378, 381, 3S3, 393, 394. 
Bo.MRArE.-E, 30 

Bumba.r, 39, 48, 205, 303, 301, 390, 395 
„ cciha, 40 

,, fcsiicuntj 48 


I Bonthiur, hepfoph tjlla, 49 
I hrfrropliid I a nn ^Oi 

j „ inMijne, *48, 49, 295, 304, 310, 
351, 388 

,, iitsffjiir, var. 303 

„ nialaban'enru, IS, 49, 205, 304 

„ ,, car. a (id flora. 40 

,, ,, ,, albiflortt at, 304 

nricntdlr, 50 
,, penta iidrii nt, 50 

j5«>MlJYLTAKIl, 2S0 
Bfitduflin^t. 265 

UoiiAi.iXKE, 2:.^0, 319, 345, 349 ^ 

Boitrliia, 39, 5 !• 

(irilnlhii, 55 

Tirntsfti I i lari no. 330, 358, 380 
l>jiA< n ycf.katj:, 264 
Braga alitt toatratutta, 324, 356, 101 
lirirdi'lia, 202 

„ Knrrdb 326, 356, 307 

,, fana'iilorti. 326, 356. 307 

Brotrtiloirut, 06), 97 

„ riala, 08, 00 

„ Klcinlau'itddra. 97 

„ hinrndala, 07 

„ iaarraphfdht, 07. J)0. 

„ ■p(’l!(i!a, 00 

,, tfrui'ln'iiitn r 07, 08 

lUiowxi.own'.v:. 06 
Brufia irra, 203. 200, 301 

gyunaa-bi a. 2{>3, 31,3, 353, 380 
liri/itni coronal a at . 338, 3i)8, 380 
Jiiici f ncria. t50. 80 

,, andama nrtutlr. 00, 93, 305, 

352, 303. 301, 403 

„ atijirra, 00, 02 

,, (Jtirfisii, SO, 00 

,, ell '• plica. 00, 01 

j, gra ad ifoJ ia. 03 

,, b Upo/rnra, 01 

,, Jachia na . 00, 02 

,, laariftiCia, J.»0 

„ Maingagi, 00, 01 

urjitdra.^ift^ 03 
,, unci nala, 00, 01 

IJri’TjwFKLi:, 58 
I i antra r trims. 388 
Bu agar as ba aga raid.es. 210 

„ cin.'ntfrn.s. 2 16 

,, li rill ns. 2 16 

Jlritsi:;; i:, iiOi;, 315. 3 10 

Bti > as srn> prrri n iiSj 21.3 
liXiLFAni:, I70 
(.'acoii/a Mari, 226 

Cirsal jii iria liotid art'ldf, 2i.)2, 21'7, 311,353, 
3S0 

Xaga. 203. 206, 312. 353, 380 
Calaaiaria ralrn.nf a , 231. 233 
,. slali. • 231 

,, ,sa iiifti ra >m . 233 

(JalaiHOs, 29 1, 296. 317 



418 


Index, 


Calamus, ' andamanicmy 332, 357, 404 
„ Hgrinus, 332, 357, 404 
Calanthe, 294, 388, 394 

„ veratrifolia, 294, 356, 388, 389, 
394 

Caleosporium, 222 
Cnlladium, G 
CaUiana jneridoides, 17 
CAIiMDULlDiE, 15 
Calliptcca, 15, 16, 17, 22 
„ hyems, 160 

„ ma'4arciiy 22 

mnihavanUylOO 
* „ surnbava, 159, 160 

Callojjhis niijreaccns, 245 
Cal(onas nirdbanca, 394, 390 
CaltrphyUnm inaphyUvm, 302, 351, 380 
Calothrix puM^inta, 342, 359, 378 
CalycifloiU':, 309, 314 
Calymperes Dozyamim, 338, 358, 389 
Caiysisme, 169 

„ perseus, 168 
Camellia ilieifera, 340 
Campeprosopa, 278 

j, Jlavipes, 278 

„ munda, 278 

Cojnponotus Qnicans, 3 
Canarium, 382, 396 

„ commune, 295 
„ euphyllum, 306, 352, 403 
CanavaUa ohtusifolia, 292, 311,353,379, 
380 

Cansjero. Rhccdii, 306, 352, 397 
Caitarit^m, 302, 345, 349 
Capparis, 347 

„ oxyphylla, 294, 302 

„ sepiaria, 293, 294, 206, 397 

„ „ var, grand iihlia, 302, 

351 

„ tcvera, 296, 397 

„ „ var.y 291 

,, „ „ latifoJia, 302, 351 

Capsicum minimnm, 321, 355, 370, 372, 
377 

Cara pa, 379 

„ molucccnsis, 298, 300, 352, 380 

„ ohovata, 306 
Cardisoma, 292 
Carica, 345 

„ Papaya, 315, 321, 354, 369, 372, 
377 

Carpopliaga bicolor, 327, 394, 399, 402 
„ hisuluris, 399 

Canjota sohoUfera, 296, 331, 357, 381, 384 
Cassipa, 7 
Cassytha, 200, 292 

„ filiform is, 325, 356, 381 
Castalius cfhion, 181 
„ rosimon, 181 

„ ro.ius, 181 

Casuarina, 374 


Casuarina egniscHfolia, 373, 374 
Cafoch rysops, 1 82 

„ ciieius, 27, 28, 181 

„ kandarpa, 28 

„ pandara, 27, 1 SI 

„ strahs, 27, 28, 181 

„ „ var, lithargyrio, 27 

Catopliaga, 190 
Cotopsilia Caiilla, 191 
„ crocala, 191 
„ cvangeUna, 191 

„ pyranlhe, 191 

„ scylla, 191 

Canlcrpa clnvifvra, 342, 359 378 
„ plnmarls, 342, 359, 378 
C KC; I DOM Y PA E, 253 
C>X'iPOMyj>i, 253 
Cecidoinyia, 253, 254 

„ defcninda, 254 

„ ory^Me,*234 

Crcidomyxpa, 253 
Cviha penfand.ra , 50 
Cclavlhc vervlrifoiia, 328 
Oelastrine^e, 306, 345, 349 
Celix’ lakes, 338, 344 
Udosia crislaia, 324, 355, 371. 372, 377 
CexXOmyna, 272 
Ceratapngon, 252 

„ agas, 252 

irichopus, 252 

Ceratopferis thalictroides, 294. 337, 340, 
358, 388, 392 

Cerbera OdoUam, 318, 354, 381 
Cerberus rhynchops, 214 
Cervus mvnljac, 148 
Ceria, 2(>3 

Ccriups, 293, 209, 301 

„ CandoUeana, 313, 353, 380 
„ Roi Inirghiana, 313, 353, 380 
Ccroetcna, 254 
Ceroplafus, 262 
Cclhosia, 11, 12, 13 
„ hypsea, 171 

hypsina, 14 

„ Lamarclcii, I7l ^ 

,, Lcsclicnauftii, 171 

,, pcnfbesilea, 171 
^ „ tarn bora, 171 

Champereia- G ri()ith iana, 298, 325, 356 
(■hapra malhias, 32, 190 
Chara, 290, 388 

„ fadida, 334, 337, 358, 392 
Ghaiuce/E, 337, 344 
Charades, J58, 174 

„ uthamns, 174 

„ C7Hlnmippus, 174 

„ pyrrhus, 174 

Chariacalyic, 106 

„ accrcsccns, 106 

Chnrus hclenus, 192 

engauuiSy 31 
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Chiclcrassia ttihulariii, 306, 352, '103 
CJiUadea pntU, 1.81 

„ trachiluift 181 
Chironomides, 252 
ChiyononiuSj 252, 253 

„ cuhiculorum^ 253 

„ pictusj 253 

„ soC'/ms, 253 

„ venusituiiii 252 

j, tncavius, 253 

C HIROXOM 252 
CifiRONownn, 252 
*Chittint orieniiftj 166 
Chaneniorphay 317 

„ inacrophyJlaj 319, 354, 3S9, 
391 

Chrysohalaniiif^ 1 1 5 
Chryaoddoray 278 

„ haccoidoii, 278 

„ I'itrvpenjiitiy 278 

Chrysomyiay 280 

„ affiuin, 280 
„ flavivcntrisi, 280 
Chrysopila 281 

„ fiirruginosay 282 
,, im^nlaria, 282 

„ Inpiiuiy 282 

, , mac ul i i)cn » iSy 281 
,, uniyaltatay 282 
Chi'ijsopSy 264 

„ alb'icincfuFy 265 
,, clavlcrnu, 265 

yy ditipary 265 

„ fai^ruttuF, 265 

„ fixiasimufiy 265 

„ favicenfrifiy 265 

„ ligafufi. 264 

„ pclluciduffy 265 

„ rujUftrsis, 265 

,, S6* m icirr n I K.'ty 265 

„ RtimKlanHy 265 

yy Rtriat uSy 265 

„ terminaliify 265 

„ tronalurmsy 265 

^ „ uiihonafusy 265 

Cirrhochroa, 171 
ClaoxyloUy 297 

„ longifoliumy 326, 356, 404 

Clematiny 227 

„ GaurinnOy 227 

„ grafciy 227 

„ orienUdOy 227 

„ oriented is, 227 

„ puherulay 227 

Clcrodendronj 341 

„ incrmCy 292, 208, 323, 341, 
355, 379, 381 
Glitellaria, 273 

„ angusta, 273 

„ hivittata, 273, 278 

„ flavicep.% 274 


CliteUayki heminopla, 273 
„ yiigernmuin, 274 
„ 7iotahitiSy 273 

„ spi7iigcrn m, 274 

„ tenebrica, 273 

„ vnria, 273 

Cnesmone javanivay 297, 327, 356, 404 
CocoSy 374 

„ tmeifera, 202, 296, 297, 332, 339, 
346, 357, 371, 372, 373, 375, 377, 378, 
3S1, 384, 3S5 
CadosU'y ia , 39, 56 

„ hornensis, 57 
„ OrijJithliy 57 
„ humatranOy 57 

CnixoMViKE, 2/2 
(johidcnia dan, 196 
Cut ax y 2Sl 
„ javanns, 

,, rariegafns, 281 
fUitebrookia apposi Hfolia, 227 
(U?fi'osjiori a nt, 226 

Coficina nigrescent. 338, 358, 389 
Cvlnber hrlena, 239 
„ Nnthani, 239 

,, uxgccpJtalus. 239 
„ pn-asinnsy 231, 239 

yy radiutns, 239 

„ reficnlarit, 239 
„ tLcninrus, 239 

Colubrina asiaiiea, 292, 307. 352, 380 
CoMBRETACE^K, 313, 345, 349 
(Innuneiinn obligua, 330, 357, 401 
C*.)^iMEr;yNA(’E.E, 345, 350 
Comm e r<YN e/e, 330 
Contmersonuiy 59, 93 

„ echinata, 94 
„ „ var.y 94 

„ jure n sis, 94 
,, yilaf yphylla., 93 
CoMPosiT/E, 317, 315, 349 
Co.vxATtcE/i'*., 309, 345, ;149 
Connanis gibbotus, 309, 353, 403 
(Jonosia, 257 
„ erne, 257 

„ irrnrnfa, 257 

CoN\’orA'irLA(jE.K, 320, 344, 345, 3-40, 383, 
396 

Convolvulus pmrviflorus, 294, 321, 355, 
381, 383 

Corchorus, 06, 117 

„ acuta ngul us, 117, T18 

„ lestuans. 118 

„ capsid at is, 1 1 7, 118 

„ deccinangufa.ris, 118 

„ fiisrus, 1 18 

„ Marna, 118 

„ oHlorius, 11.7, 118 

Cnrdia suheordafa, 298, 319, 355, 381 
CoROLLlFU)K.E, 31() 

! Corypha, 2'J7, 331 



420 


.htdex» 


Corypha data, 298, 331, 357, (04 
„ Gehamja^Z'^i 
„ macnypudaj 331 
Codus spccioatiit, 329, 34(), 35G, 398 
Cotouonster, 225 

„ hacillariSf 224 
Crapitiila, 2G3 
Craslia, 9, 11, 21 

„ climcna, 10, 22 

* ,, Vclwcriiy 1G3 

* „ cmjuncnaia, 20, 22 

* „ oceonis, 21 , 22 

* „ pahuedo, 1G2 

Grinuniy 315 

„ (isiaticum, 292, 320, 357, 381 
Crotalarin vctHSOj 309 

„ scHccn, 309, 353, 3G8, 372, 377 
Croton, snhlyratns, 29G, 32G, 350, 404 
Gvydora spanywau, 200 
Cryi‘Tocam/K, 33G, 344 
CicnopJiura 254 

„ annidosa, 255 

„ nrdfiHiij 255 

„ cJiryaophiln, 255 

„ compnditOy 255 

,, CiirripcSy 255 

,, funii plena, 255 

„ javanica, 255 

„ heta, 254 

,, meUmnniy 254 

„ fnprohanrs, 255 

„ n^anthomelann, 254 

CrcL^RUiTACicjo, 315, 345, 349 
Calcua, 274 

„ ai m u tails, 274 

Cule.e, 251, 252 
,, amhoinansis, 251 
„ annul ipcs, 252 
,, aurcastnafus, 251 
„ cinyufatas, 251 
„ cransipcs, 252 
„ dives, 252 
» fatiyans, 251 
„ fused n vs, 251 
,, rmprimcus, 252 
„ laniyer, 251 
„ Ivnyipnljds, 252 
„ hiridns, 252 ■ 

„ Tuotcstus, 251 
„ owro, 251 
„ setviosiis, 252 
„ sitrens, 251 
„ splendens, 251 
„ suhulifer, 251 
„ rfl</rf7/.s, 251 

„ rarieyatus, 252 
„ veil tro t is, 252 

CuLirriDAE, 250 
Culicidas, 252 

CuLlCIFORMES, 250 j 

CuuriNA, 250 I 


250 

Cnpha crymanthis, 25, 171 
Capressus, 224 
CurcHs, 179 

„ ■malnyico, var, kiritana, 179 
,, ohscura, 179 
I Cyaiirns, 29, 180 

„ akasa, 180 

„ dahis, 30 

„ puspn, 29, 180 

„ pnspinus, 29 

CvoAi>ArE/K. 328, 315, 350 
Cycas, 288, 379 

„ Rumphii, 292, 328, 338, 339, 313 
340, 350, 3S1 

Cydcapellafa^ZOl, 351, 401, 402, 403 
Cycloyaster, 274 

„ radians, 274 

Cydosiemon assanricus, 29'1«, 29(>, 320, 340, 
35(>, 401 

Cyli ndroioina, 200 

„ ae.voslacfa, 258 

„ alhihirsis, 200 

„ nniutissinius, 260 

Cyniodocca, 2S8, 379 

viHala, 287, 334, 357, 378 
Cyiioindra, 295, 29S 

„ nnuijloru, 293, 290, 312. 31f», 

353, 379, 380 
Cynthia, 11, 12, 13 
„ dcione, 170 

„ pnrtfiruos, 171 

CvpERAt’E/Ti, 331, 341s 345, 350, 372 
Cy perns, d if ulus, 334, 357, 392 

etei/ans, 294, 334, 337, 340, 357, 
392 

„ jicnnains, 297, 331, IM5. 357, 3.S1 

„ ’polystachyus, 295, 299, 334, 345 

357, 3^12 
Cyprin'iI).!', 144 
Cy rest is uais, 171, 172 
„ 'uivea, 172 
„ pr.riandcr, 8, 20 
„ them ire, 20 

„ thyodamas, 172 ^ 

(■YHTin^:, 282 

Cyrtidi, 2S2 
Diirnlaua, 35 

T)aldiu ia vcru icosa, 340, 358, 389 
Danaida, 9 

m^rAin.K, 4, 8, 9, 11, 12, 13, 14, 15, 17, 
19,158,159 
Dan AIN. V., 9 

Vunais,<), 10, 11,12, 13, 15, 10, 17, 18, 
24, 158 

„ iddyar, 104 

,, affinis, 104 

„ aylaia, 12, 11 

„ ayluioides, 12, 14 

„ arehippus, 9 

„ ur liana, 104 



Iftdex, 


421 


Vanais 


(UisirnUnt IGG 
hataviaiKii 1G3 
„ chionippc, 1G4 
^ „ chrijscuy 32 

„ ch7'i/sip}niff^ 13, 14*, 1G3, 17 1 
„ crocen^ 11, 23 

,, vurydm'y 23 
,y ffdfjnratn, KM 

„ Gautama, IGG 

Gautamoldcs, 14 

„ iffi)nfi‘ia,^Vi, 14, 1G4, 1G5, IGG 
„ iKfruha.'iu, IGG 

„ hctjc.dppitfty 14 

„ iulcrtfia, KM 

„ iff marc, 1G5, IGG 

„ Inriifffa, 14, IGG, 1G7 

,, itmuiacc, 13, 14, 15, 17, IGG 

* „ liloratis, JG7 

,, iuzoiu'.Uffiii, IGG 
„ 'niclaucua^ 14 

„ inetauolcuca, 14 
„ met iaso, IGG 

„ 7Wifi})pUiiy 14 

„ iiilqirierisls, ICG, 1G7 

* „ orirnlU, IG7 

,, philomcia, 23 

^ „ riefrr^ii, 23, 2G, 32 

,, jtle.}i)ii.j7is, 1 ) 

„ nrftenh’lauiif, 14 
,, tyfiOf 13, 14 

,, Tuhjat'itf, 14 

* „ (Balionr) rhnjuca, 23 

* ,, (Cliifilra) nricnf lff, K)G 

,, ( fjiiiutaa) rhi'ifiitpiiuff, 103 

,, fNoi^nmoJ tut ndtat^.a, 1.57, 1G5 

* „ „ ioimauu, 1G5 

„ (Salaiurn) qcuufia, KM 

^ „ „ '/Koratiff, IG4 

,, (Tirumala) Umuiarc, IGG 
,, ,, mcliffifa, l-GG 

Danaus, 9 


Dan (iff pa, IG 
Dtirai^ana para inn la, 34 
,, peruuala, 34 

^)a ifijnvura, 253 
Datura, 39G 

Darallia ifalldn, 295, 33G, 337, 35S, 3S9 
Dc.dxlca crmrr.htrica, 339. 35S, 3S9 
„ flalu'lluai, 339, 35S, 3G3>, 3,89 

„ 'querriua, 33‘), 358, 3SG 

,, ffauijui Dca, 339, 358, 389 

Dchanfiia Kurzii, 325, 350, 397 
Deima fa.-<h>ffii m, 198 
,, val id a in, 198 
Drimatid.k, 197 
Dcliaff, 187, 189, 190 
„ n a ran t in, 189, 100 

,, iHiianma, 189, 190 

,, Demtinlmifi i, 189 

,, hijparcia, 187 

„ val:ufn, 190 


I * Delias oraia, ISO 

,5 patfilhoi' var., 189 
Den d rob i u m , 390 

„ scrnmlum, 295, 328, 35G, 389 
Dcndrocala^n us, 291 

„ St rict us, 291, 33G, 34<i, 

358, 3G3, 3G4, 401, 402, 
404, 405 

„ „ var., 300 

Derris, 347 

„ scandens, 290, 311, 353, 403 
„ siuuafa, 311, 353, 380, 3S3 
„ niitfiuasa. 292, 29G, 311, 353, 380 
Di'smodia, 383, 393 

Desnwdiura la.viilorum, 294, 309, 34G, 353, 
393, 394 

„ 'pohfcurpintt, 292, 297, 309, 
345, 353, 3S0, 382, 384, 393, 
394 


,, Irijlnnnu, 310, 353, 3GS, 377 

,, trifiutdruiu, 292, 2i)7, 309, 3 15, 
353, 3SO, 382, 393, 39 4 
„ -umhclfalum, 21)2, 208, 309, 

353, 379, 380, 384 
Vendorir, 180 

„ cjiiarhas, 27 
J)v.i;j>c)Kir:iN.R, 27, 179 
Dumty i.kdonms, 344 
Dir.rauom ijia, 259, 2(51 

,, sal lens, 261 

Virfenidia. 254 

Diclijota d'irli.tfnma, 311, 350, 378, 379 
Diemen la. 115 

Diosrorea, 291, 290. 317, 390 
„ butbifera, 390 
„ tjlahra, 329, 357, 389 
,, 2feutn})]iifl/a, 330. 357, 3S9 
nios(’niii;A( K R, 329, 345, 350 
Diospi/ros, 135 

hTurzIi, 300, 318, 354 

Di pldspin’n slntj i.diicis, 291, 3lG, 3 K), 35 1, 
103 


Di [)sas reylouensis, 213, 211 
„ cijanca, 211 
,, cynathtn. 2-11 
., mull !fas,-iala, 213, 2 It 
, , m ult I fa sri a I a s, 23 1 

,, r/i innpoma, 231 
iKi’TRiiA, 250 

Dn-rtihMK AKJMO.']*:. 38, 302, 315, 319 
Dipterncarpus, 290. 292, 295, 297. 300, 
38 1, 388 

„ afalns, 303. 351. 403 

Drifllthii, 302 

ns 302. 351, 403 
Diychidia nummuhiria. 319, 351, 389 
i Dist IFI.UII.K, 305. 311 
j DisCitphirra 1.70 
I ,, (imtrra. 170 

j Dislira ryauori nrfa, 247 
1 tuhereufata, 231 
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Ditylomyiaj 267 

„ ornata, 267 
Dixuj 264 

,, guttipennis, 254 
Dixadi, 254 

Dodmitea viacosa, 297, 308, 352, 380, 385, 
388 

Doleschallia, 158, 173, 174 
,, bisalHdey 26 

„ niasicM, 26 

„ poUhete, 26 

„ pmtipa, 26 

DOLICirODERID.^3, 1 
DuJ i chos I i nea t n s, 311 
I)mtC8, 295 

„ Wightii, 295, 296, 350, 3S9 

„ „ iw., 328 

Dracscna angusHfol'uu 330, 357, 381 

„ aplcaia, 294, 296, 330, 357, 398 
Vracontomelum, 382, 396 

„ mfirnill'erum^ 308, 352, 

380, 382, 403 
„ sijlvesire, 295 

Vrina doninoj 34 
„ maneia, 34 
Dryophis f ront in n 244 

„ mycterizans, 24 !• 

„ 244 

Durio, 39, 50, 54 
„ affmis, 52 
„ Lowian ua^ 51 
„ vialarccnsts, 51, 53 
„ Oirlayminny 50, 51 
„ perdk'&nsis, 52 
„ teatitudinarum, 52 
j, „ var.f macrophylla, 

53 

» „ var.^ Piriangiana, 

53 

* „ Wrayi, 53 

„ zibcthinmj 50, 51 
Ebenace/E, 318, 315, 349 
Kchinopfi n ice us, 219 
Echinvsoma, 203 

„ hispidiiw-f 203 
EhrcHa snrrata, 228 
Elmocarpusy 90, 120, 140 

„ Acronodia, 139, 140 

„ amygduiinnsj 127 

„ angusiifoliiis, 126 

„ apicuJatus, 121, J34, 135, 136 

„ aristatus, 121, 127, 136 

„ ciineifoUus, 135 

„ c yannearpa, 122, 123 

„ forihundus, 121, 128 

„ Qanitnis, 120, 122, 123 

„ glubrcscens, 121, 122, 138 

„ OW//i^/Liv‘, 121, 131, 132 

„ grofisa, 129 

„ JfeJferi, 127 

liullctlii, 121, 133 


I Ehnocarpus, hypadmtis^ 126 
„ inteyra, 130 

I „ ,Taclcianu8y 121, 137 

„ Kunstleriy 121, 133, 136 
,, leptostachyus, 120, 128 

„ littoraUs, 134, 135 

„ Lohbianus, 129 

„ Mastersii, 122, 140 

„ MonocGra.Sy 134, 135 

„ nitidusy 120, 127, 128, 133 

„ „ var.y Iqptoshichyay 1 28 

„ oblongcty 1 27 

„ ohlonguSy 129 

„ oblususy 121, 134, 135 

„ oroiifofiuSy 127 

„ ovalis, 131 

„ pauiculatuSy 121, 129 

„ parvifotiusy 120, 123, 125, 126 

„ pedunculatusy 121, 127, 131, 

132, 133 

; „ petiolatiis, 121, 130 

„ pohjstachyusy 121, 137 

* „ 'punckituSy 122, 139, 140 

„ rohustusy 120, 126 

„ rugosusy 136 

* „ salicifoUus, 120, 125 

* „ Srorfechinii, 120, 124 

„ sermtasy 127, 129 

„ shnple.v, 137 

„ stipularisy 120, 123, 124 

„ „ var.y latifolidy 124 

„ tomcfitosusy 139 

„ venustuSy 137 

* „ Wrayiy 120, 124 

Elasipopa, 197 

ElasmOy 276 

„ acanthinoideay 276 
Elatkrip.e, 7 

Elcxisine nnjyptiacay 295, 336, 358, 372’ 
377 

„ indica, 293, 330, 358, 372, 377 
401 

Elodinay 186 

„ cyndtiu, ISO 

EriPinii^.B, 197 « 

Elymniad.e, 24, 170 
EltjmniaHy 170 

„ dolorosa, 25 

„ t) var.y cnganica, 24 

„ panihera, 25 

„ v.ndularisy 170 
Empodiata, 264 
Engoniay 273 

„ aarata, 273 

„ spinigerum, 274 

Enhalns arcmitleSy 334 
Eniada srandenSy 298, 1312, 353, 378, 380, 
383 

Eoi').v glides tharisy 8, 27, 35 
EpoorxiSy 406, 413 

» s?s»» 
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Ephe'tnera, 406, 409, 410, 411 
*' „ coniior»t 412 

„ eafpcctans, 409 

„ faciataj 410 

„ imniaculata, 409 

* „ .s«, 410, 412 

„ sitpposila^ 409, 411 

Ephemerel la , ^100, 413 
El'HEMKRlDil5, 406 
E phippiu m ,273 

„ angusta-f 273 

„ nnjerrhumn, 274 

„ spinigerum, 273, 274, 278 

Eranthemunif 292 

,, album, 322, 335, 404 

„ cinnahariuum, 322 

„ „ lY/r., surrisi- 

folia, 322 

„ succifoUumt 296, 322, 355, 

3S1 

Ergolis ariadnc, 170 
„ merione, 170 

Erigeron alpinus, var., mnlticaulis, 218 
Eriocera, 25^ 257, 258 

„ acrosfacta, 255, 258 

„ albi punctata, 258 

,, alboiiofata, 258 

„ hicolor, 257 

„ crystallaptern, 258 

„ ferruginosa, 258 

„ hiljid, 258 

„ llumherti, 258 

„ lunata, 258 

„ melcngna, 258 

„ pach yrrhina, 253 

„ sclc7iCy 257 

Eriodendrvu, 39, 49, 390 

„ aufcavtuafinm, 49, 296, 301', 

352, 388 

„ oric)\toh\ 50 

Erioglofiiium cdidOy 308, 352, 397 
Erycihc pauiculata, 297, 320, 355, 397 
ErycinUy 10 
Ervciniu.e, 10 
^rylhrinuy 288, 298, 380 

„ iudica, 292, 296, 310, 353, 379, 

380 

EnjthmpHia Rorhurghiana, 72 
Eudmeta, 280 

„ marginata y 280 
Eu-eifeocarpua, 120 
Eugenia, 396 
Eunepetay 204 
Euonymus, 207, 208 

„ calocarpusy 206, 207, 200, 306 
„ javanicufi, 207, 209 
Euphorbia, 213 

„ Atoto, 288, 292, 320, 356, 379, 
381 

„ hypericifoliay var., indira, 213 
„ pilulifera, 326, 356, 37i, 377 


Euphorbiacic;*;, 326, 344, 350, 384 
Euphronide,^ dept'essa, 200 
Euplma, 30, 1 1, 13, 15, 10, 17, 18, 22, 157, 
158, 163, 165, 166 

„ alcathne, 13, 18 

„ ' ha n d i nia na, 102 

„ rainorta, 13, 22 

„ cluiicua, 21, 162, 163 

„ core, 9, 10, 11, 13, 22 

* „ clcrcaii, 197 

„ Cf^prrti, 13 

* „ hnra, 158, 162, 166, 197 

„ ■mutaniu^, 13, 14, 20 

„ muinber, 20 
„ orcaniti, 15, 163 

„ oropc, 162 

* „ pa hall (da, 22 

* „ pahiied<ty 197 

„ piiurillii, 13 

„ rhadaniavUiua, 13, 14 

„ srpulch rafi.<y 21 

„ ,'i{)nuhtfri.c, 9, 13, 21 

* „ (Craatia) dehvcrii, 163 

* „ „ enganeima, 20, 22 

„ ,, oceanisy 21 y 22 

* „ „ palmedo, 162 

,, (Pc non) mriicl riexii^ 22 

* „ ffiaKHina) leirn., 1.62 

„ (Seiinda) fdeasina, 158 

* „ (TrepsicUroinJ dnngo, 160 

* „ „ clevriiiiy 161 

^ „ „ ruahikariiy 20 , 22 

,, „ inidanim;, 16 

„ ,, VcrhaoHiy 22 

„ (Trnnga) nittaira, 22 

* ,, (Vadcbi'a) palatedo, 162 

Ki;i*i.fEiNA, 9 

Ei;piAi:iN/E, 9 

„ liinpidjtH, 203 
acabcry 203 

Eesteju^i. lilA, 50 
Eufhalia, 0, 178 

,, arntif he.a, 9 
,, adant.a, 9 
„ crr/inay 9 
,, tjarud(fy 178 
„ lubenlinu, 9 
Evaza, 275 

,, argyrorcpSy 275 
,, hiparSy 27 o 
„ Jlnvipeny 275 
„ fnlvirvntt'iii, 275 
Evcrea arguidea*, 28 

„ pn.rrhaniuiiy 28, 181 
Fic;oiJ)E.:K, 3! 5, 345, 349 
Eictia, 225, 294 

„ Jicnjumina, 327, 356, 397 

„ hrevira.ttpis, 296, 327, 340, 356, 398 

„ rnltosay 327, 356, 398 

„ cotnosa, 327 


55 





Ficu$i Dssmonti/my 2GQ 
, „ jyrisea, 328, 366, 308 
„ hispida, 356, 398 

„ „ var,j Dssmonvm, 327 

„ niHdaj 340 
„ palmatay 225 
„ retusay 397 

„ „ var.y nitida, 327, 366 

„ Bmnphii, 290, 292, 327, 356, 397 

Filices, 336, 343, 344, 345, 350 
Fimhristylisy 297 y 299, 346 

„ diphyllay 334, 357, 871, 377 
„ ferruyineat 335, 357, 381 
„ miliaceay 335, 357, 392 
„ quinqueanyularis, 335, 357, 
392 

Fimiana, 60, 74 

„ coloratay 72 

„ „ var,y 72 

Flagellaria indica, 293, 330, 357, 379, 381 
FLAGELLARIEJi, 330, 345, 350 
*FIo 8 ahamusy 33, 38 
„ apidanmy var,y 179 
„ asalcOy 33 
„ fulgiduHy 33 
„ moillertiy 34 

Mueggia microcarpay 326, 366, 397 
Fm'donia lencdbidia, 245 
Formicid-15, 1 
Frohliche, 9 

Fungi, 338, 344, 348, 350, 385, 390, 404 
Oamatohay 21, 163 
Gamopetal^e, 343, 344 
Oanitrus, 120 

„ pphinricay 122 

Garcinia, 302, 861 
Gar deni a, 340 . 

Qaruga. pinnatay 30G, 352, 397 
Geldofa, 196 
Gelidinmy 342 

„ corncumy 342, 359, 378 

GENTIANACEiE, 319, 345, 349 
Gerarda hi color, 245 
GERYDiNiE, 29, 36, 186 
OeryduSy 37 
■ „ acragaSy 186 

„ ancoiif 37 

„ Bigg»iij 36, 37, 186 

,, Boisduvuliiy 37, 186 

* „ „ var.y acragaSj 186 

„ croton, 36, 37 

„ gopara., 36 

* „ heracieiony 36, 37 

„ irroratuA, 37, 186 

* „ „ var,, assamensisy 37 , 

38 

„ melaniony 37 

„ pandrii, 185 

„ symethusy 36, 37, 186 

* „ tC08y 185 

Ghabaceje, 350 


Qlaphyropteray 2(i2 

„ Winthemi, 262 

OhchinUy 259 " 

Oloriosa, 347 

„ swperbfl-, 330, 357, 378, 381, 385, 
388, 389, 390 

Qlossospemiuin cordatum, 88 
„ velutinumy 88 

Olycosmis pentaphyllay 296, 305, 346, 362, 
397 

Olyptopeialum, 206, 207, 208 

catocarpufn, 208, 209, 294, 
296, 306, 346, 352, 403 

„ grandiflorvrny 208, 210 

„ Oriffithii, 20Sy 209 

„ eclerocarpumy 207, 208, 

210 

„ zeytmicum, 206, 208, 209, 

210, 307 

Oomphrenay gldbonay 324, 356, 371, 372, 
377 

Qonyosoma dormlis, 238 
GooDKNOviEiE, 317, 345, 349 
Qoftmmpinus ruhra, 49 ^ 

Gracilaria crassay 342, 359, 3y8 
GraminevK, 335, 344, 350, 372 . 

Grupms, 393 

Grewia, 96, 10*1, 109, 110, 116, 294, 396 

„ affiniit. 111 

* „ anfidesinw folia-y 109, 113 

* „ „ var.y hirsutay 113 

„ Blumeiy 111 

„ calophylla, 109, 114, 305, 352,' 

403 

„ caudata, 95 
„ jibrocarpa, 109, 111, 112 

„ glohuJifero, 109, 112 

„ heteroclita, 93 

„ Inudgata, 305, 352, 397 

„ latifolia, 109, 112 

„ lauri folia, 109, 114 

„ Microcopy 303, 352, 397 

„ Miqnelionay 109, 115 

„ panicufatay 109, 110, 111 

„ pedicellalay 110 • 

„ umhcllatay 109 

Grewic/k, 96 

Gii-cttarda speciosa, 292, 297, 298, 316, 
354, 380 

Guttiver.35, 302, 345, 349 
Gymnospkrm.e, 328, 344 
Gym noftporangimn Cunninghamiannm, 
224, 225 

Gyrocarpus, 288, 294, 298, 388 

„ Jacquiniiy 292, 295, 296, 207, 
314, 318, 346, 353, 366,380 
Hiematopota, 266 

„ atom-aria, 266 

„ horneana, 266 

,« cana, 266 

„ cilipes, 266 
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Smmdtopota, eingutatn, 260 

„ irrorataf 266 ,1 

„ javana, 266 

„ lunulata, 260 

, „ macrocerat 266 

„ pachcera, 266 

„ pungenSf 266 

j, roraliSf 266 

Halimeda Opuntia^ 342, 359, 378 
Halophila ovalia, 288, 334 
Halpe, 197 
Hamcidryaa, 10 
^Harimala maremba^ 192 

„ peranthu»f var., 193 

Hasora hadra, 32, 194 
Hehomma glaucippe^ 191 
Helcyra chionippe, 174 
Helictere^, 58 
Helicterea, 58, 81 

„ anguatijolia, 81, 83 

„ „ var.y ohtuan, 83 

,, chryaocalyXi 82 

„ hwauta, 81, 82, 83 

„ var, oblongdy 82 

,, „ veatitUf 82 

„ Isora, 81, 82, 83 

„ lanceolatUf 83 

„ apicatfij 82 

„ virgatq,j 83 

Heliomyia:, 28 L 

„ ferruginea, 281 

Hemipu^cinia, 214 
Hemtwo7nycea, 211 
Henops, 282 

„ costalia, 282 
Hepatica, 338 
HEPATiciE, 338, 344, 350 
Heritiera. 58, 79, 300, 386 
„ acuminata y 80 

„ Fornea, 80 

„ Ultoi’aiia, 79, 80, 295, 305, 352, 

380 

„ macrophyllaj 80 

HERSfANNlRiE, 58 
^errnetia, 274, 280 ^ 

„ hatja^ienaia, 274 

„ hislectum, 274 

„ cingidata, 280 

„ cinyulalia, 280 

„ mnrginata, 280 

„ melaniesiccy 274 

„ rufivenU'iSy 274 

Hemandia, 288 

„ peltata, 292, 296, 297, 325, 

356, 379, 381 
Hernanbiaceje, 115 
HESPERIADiB, 32, 194, 197 
Hestia, 9, 10, 12, 13, 16, 17, 18, 160, 189 
„ CadelUi^ 13, 18 
„ Jladeniiy 13 
lyncetis, 13 


IlETEROPETAL-aE, 90 

Jietero'phraQma adenophyUum, 297, 322, 
355,389 
Ileteropyxiaf 55 
Hvxagenia, 406, 409 
Hexagon a pergamenea, 339, 358, 389 

„ sa'iceo-hirsatUf 358, 389 

„ scriceo'hirautua^ 339 

„ tenuia, 339, 358, 389 

Hidari ira.va^ 32 
Htbisceas, 39 
Hihiscua, 39, 44 

„ Abebnoschua, 44, 303, 331, 368, 

372, 377 
„ elatuniy 46 

„ Jlat'caccnSf 45 

„ flocroauH, 44, 46 

„ fin'catua, 45 

„ lougifolitis, 45 

„ macro'phyfluSy 44, 45 

„ pnpulneoidcaj 48 

„ populneuSf 48 

„ paeudo^abelmoachuaj 45 

„ 7'iciiiifolma, 45 

„ rasa -a in ensis^ 340 

„ sahdnrifa, 303, 351, 368, 372, 

377 

„ 8ayittiJoUu,% 45 

„ scloana, 46 

„ apothaccua^ 45 

„ aurattcnaia, 44, 43 

„ tUiaccua, 44, 46, 290, 292, 293, 

298, 303, 351,, 379, 380 
„ tortuoauaj 46 

„ vestihiaj 46 

Ilirnevla polytricha^ 310, 358, 380 
llirtca, 202, 263, 264, 277 
„ fiilvicollia^ 263 
IIOLOPETAL.I''), 96 
Uomaloc'KUAti, 250 
llomoloaom « , 237 
Hoplomyia^ 277 
Hoya, 295, 390 

„ diceraiJoHa, 319, 354, 389 
„ paraaitica, 319, 354, 389 
Hit.phina, 190 

,, corva, 188 

* „ eircney 188 

^ „ eihcly 29, 188 

„ imogcne, 188 

„ judilkj 30, 188 

* „ julia, 187, 197 

„ Indiij 187 

„ ledf 30 

„ naomiy 188 

„ famary 187 

„ tcnieyiay 187 

* „ vaan, 188 

Hydrophia crasaicolliSf 247 

„ trachycepay 247 

Hydraphobus daviaom, 231 






^yd/rwuru»y4&St 
IfyflTc^iWZa, 800 

„ ^u^TxvalviB, 299, 222, 324, 
355, 392 
Sypolimnast 158 

„ anomala, 26, 174 

„ holina^ 26, 174 

„ misippiis, 174 

„ pandartutf 158, 174 

r „ saimdereii, 174 
Hypolycxna erylua, 180 
„ aipyhiSt 179 

„ tiUcloideay 27, 179 

Sypairhina hlanfordii, 231, 244 
„ maculosa, 231 

„ aieholdii, 245 

Ibisia, 281 

Ichnocarpua firuteacenaf 228 
Ideopaia, 10, 13, 17 
„ dcLoa, 14 
*IliadBS merapUi 191 
„ oceani, 31 

niigera Conyzadenia, 814, 863, 388, 403 

iNCOMFLSTiB, 324, 344 

Inflate, 282 

Inocarpua, 116 

Juodaphnia lanceolata, 115 

Jponisea, 288, 292, 297 

„ Batatas, 320, 355, 869, 372, 377 
„ liloha, 288, 290, 292, 296, 297, 
298, 321, 355, 379, 381 
„ coccinca, 320, 355, 369, 372, 377 
„ denticulata, 292, 297, 320, 355, 
881, 386 

„ digitata, 320, ’955, 379, 381 
„ grandiflora, 294, 320, 355, 881 
„ hcdcracea, 228 
„ pal7nata, 294 

„ Turpethum, 321, 355, 384, 401, 
402 

Jraota timoleon, 179 
laamia, 16, 22, 159 
„ lomoii, 22 
laamia atandingerii, 22 
lachsemum ciliare, 295, 336, 358, 389, 401 
„ fmiticum, 295, 336, 345, 358, 
381 

lamene, 194 
laora cc¥ylifolia, 82 
ITHOMIAD^, 11 
Imaa pirene, 191 
„ pyrene, 191 
„ reinwardtii, 191 

Iwora hrunnescena, 292, 297, 316, 354, 880 
„ cuneifolia, 816, 354, 403 
„ grandiflora var, Kurzeana, 816, 354 
„ grandifolia, 403 
„ Kurzeana^ 316 
Jamidea hochus, 28, 183 
Junta tenella, 341, 359, 378 


Jatmu, 148, 169 
^ 9 x wayewa, 168 
JwMmia cXmaria, 172, 178 
„ ojonia, 172 
„ a^teHe, 172, 178 

„ atlitea, 172 

„ erigone, 173 

„ javana, 172 

„ lemomaa, l7S 

„ orithyia, 178 

„ timorenaie, 173 
„ vellida, 172 

Kerana, 197 

Kleinhovia, 68, 80 * 

„ Iloapita, 80, 98 
Kyllinga, 299 

„ hrevifolia, 334, 857, 871, 377 
Labia TA s, .204, 297, 323, 345, 350 
LaertiaJi politea, 193 
Lfetmogene apongioaa, 2XX) 

Layeratroemia, 3X5, 354, 403 
„ calyculafa, 315 

„ hypoleuca, 300, 314, 354, 

403 


Lampidea, 12, 28, 183 

„ aelianua, 14, 184 

„ a^nphiasa, 185 

* „ anopa, 183, 184, 197 

„ ai'atus, 184 # 

„ astraptea, 183 

„ bochus, 28, 183 

„ celfcno, 28, 185 

* „ elpidion, 28 

„ elpia, 28, 183, 185 

* „ maau, 184, 197 

„ nicoha^'iciia, 28 

„ auhditua, 28, 185 

„ „ var, telanjang, 28 


Laaioptera, 254 

„ hryonicte, 254 
Lathyrua sativua, 212 . 

LAUKiNEiE, 325, 345, 350 
Leea, 290, 382 

„ hirta, 307, 352, 380, 382, 327 
„ aamhucina, 293, 296, 307, 346, 352^ 
379, 380, 382 

LEGUMiNOSiB, 309, 344, 349, 383 
Leia, 262 • 

Lejeunia, 338, 358 
Lentinua leucochrous, 338, 358, 389 
Lenzites deplanata, 338, 358, 3f9 
„ aubferruginea, 338, 358, 389 
Lepraria, 338, 355 
LEPTlDiK, 281 
Leftides, 281 
Leftidi, 281 
Leptia, 281 

„ deciaa, 281 
„ ferruginoaa, 282 
„ umguitaid, 281 
Leptonychia, 69, 94, 96 ‘4 v 



j, .^lab7*a, M 

„ var. Ma8ter8iana, 9f^ 
heterocliia, 95 
mcacurroidea, 95 
teptopuecinia, 217, 218 
Xtepiv/rowyceB, .2X3 
Lethe europay 24, 168 
Letteomia peguensiSy 320, 355, 403 
LihnoteSy 261 

„ thwaitesianay 261 

L^theayl9 

„ geeff^oyty 178 

„ wirma, 178 

„ rohiniy 178 

LlBTTHBIM, 178 • 

liiCHSNSS, 338, 344, 850 
LiLiACBiB, 830, 345, 350 
*Limemti8 agneyoy 176, 177 
„ daraxa, 176, 177 

# „ holUmdii, 177 

,, ly«ama«, 177 

„ 177 

„ procr%8y 176 

Limkaina, 9 

299 

indicumy 299, 819, 855, 
892 

LimnoAy 9 

„ chryaippusy 163 
Limnohiay 257, 259, 260, 261 
yy cbcrostactay 258 

yy alhonotata^ 258 

„ apicaliSy 259 

,, argentocinctay 259 

„ aterrimay 259 

yy awrantiacay 261 

yy hasilarisy 257 

„ hibulay 259 

„ . eoBtaliSy 259 

„ dianoy 259 

„ impresmy 259 

,, irroratay 257 

„ leucoteluSy 259 

„ mesopyrrhay 269 

,, 260 
yy pyrrhochromay 259 

„ ruhescensy 259 

„ sanguinea, 259 

yy a&rhillansy 259 

yy aubstitutay 259 

„ 8umatren8i9, 269 ' 

„ trentepohliiy 259 

„ vittifrona, 260 

Limnomyiay 257 
Jj/imnomyza, 259 
Lvnmophila, 267 

„ baailaria, 257 

yy bicotoTy 257 

„ criejD, 257 

Limonta, 259, 260 


Lippia nodifloray 323, 866, 381, 383, 892. 
Lithothamnion- polymorph^my iiily 35^ 878 
Xm^^ona, 296, 331, 357; 404 
„ Jenicinaianay 251, 952 

yy apecioaay 331, 332 

LogantOy 29i 27 

yy rnamioratay 37 

* yy maaaaliay 37, 38 

„ ariway 29 

Lophopetalumy 207 
Lobanthacbas, 325, 345, 350 
Loranthua longifloruay 325, 866, 394, 404 
Loxura atymmiSy 14, 179 
Lumnitzera, 299, 301 

„ racemosa, 314, 853, 380 
Lycssnay 36 

„ atroguttatOy 36 

„ palmyray 182 

LycssnspMhes bengalensia, 28 
LYCA3NID-®, 12, 27, 32, 179 
LYcasNiNAS, 27, 36, 180 
Lycodmi fasciatiiay 234 
„ gammiei, 231 ■ 

„ atriatuSy 233 

„ travaneoriciiHy 233 
Lygodium flexuasum, 294, 337, 358, 389 
„ acandemSy 345 
Lythrace^, 314, 346, 349 
Macacua cynomolgus, 148 
Macara^iga Ta'nariue, 296, 297, 327, 340> 


356, 381, 884 
Macropezay 253 

„ gibboaay 253 
Macroplo&ay 10, 11, 13, 16, 17 

„ coruSy var, Tmcroneata, 19 
„ eliaa, 10, 19 
„ microneaiay 22 
„ plixretenay 20 , 22 

„ ph-oibuSy 19, 20, 22 

„ aemicArailuAy 20 
Macroatigiany 204, 205, 206 
Mahinihay 9 
MahiiSy ii9 

Malesiay 56 

Mallotua ucuminatuay 326, 366, 404 

„ andamanicus, 296, 326, 35(5, 404 
„ HelferianuSy 326 
Malvaceae, 38, 303, 345, 349 

Malvaviscus populneuSj 4A 
Malvejb, 39 
Massagay 35 

„ pcdiaday 35 

„ pharygey 36 

„ potinuy 35 

Maasicytay 276 

„ bicoloTy 276 

„ cerioides, 274 

Megaerophia flavicepSy 245 
Megarhina, 251 
MegarhinuBy 251 

yy aplendensy 251 



■m^ 




Meffishe^ midayd, IS6‘ 

Megwtoeerat 2^ 

„ atra, 260 

I, fuscaiMif 260 

t, verticalis, 260 

Melampsora^ 211, 223 

„ aecliUoides, 223, 224 

* „ ciliata, 223, 230 

„ populinaj 223 

,, TremuleSt 223 

Melanitis, 12 
Jlfe?omtw cow«*an«io, 170 
„ 24, 170 

„ leda^ 24, 158, 170 
Melanocyma, faunula, 18 
MELASTOMACEiB, 314, 345, 349 
MELiACEiE, 292, 506, 345, 349 
Melius Megarhinaj 251 
Melochiaf 68, 87 
„ affi,ni8f 87 

„ concatenata, 87 

„ corchorifolia, 87 

„ paticiflonaf 37 

„ suphiOy 87 

„ truncata, 87 

„ velutina, 88 

Memecylon edule, 314, 354, 397 
MenamcL, 9, 21 
Menelaidea aristolochiaSf 31 

* „ oreoTij 192 

'MENlSPERHACEiR, 301, 345, 349 
MezoTieuron ennmphyllumf 294, 311,353, 
403 

Microchryza, 278 

„ flaviventrisj 280 

„ gemma, 278 

Microcoa, 109 

„ tomentoaa, 111 
Micropuccmia, 216, 218 
Micruromycea, 213 

Miliusa, 292, 293, 295, 301, 346, 351, 396 
397, 403 

„ macrocarpa, 301 

„ Roxburghiana, 301 

Mimiiaopa, 288, 290, 294, 295, 297, 338, 
841, 379, 386 

„ littoralis, 292, 295, 297, 300, 

318, 336, 338, 340, 341, 346, 
354, 881, 385 
JIfoclecca, 296, 315, 347 

„ ^ cordifolia, 294, 315, 364, 397 

„ cardiophylla, 315 

Molohrua, 262 
Molpadidjb, 202 
Monyoma, 261 

„ aurantiaca, 261 

„ pceciloptera, 261 

„ aimplex, 261 

Monocera, 121 

„ ferruginea, 138 

„ Oriffithii, 129, 131 


Monocera, holopidala,1^\ 

„ Palemhcmida, 133 

„ peH6lata,\^ 

„ trieanth^a, 131 

Monoce^'aa leucohotryum, 129 , 

„ ohtuaum, 134 

,, odoniopetalum, 131 

„ petiolatum, 130 

Monocotylbdones, 328, 844 
Morinda hracteafa, 380 

„ citrifolia, var, hracteafa, 316, 354 
M&ringa pterygoapcrma, 309, 353, 368, 372, 
377 ^ 

Mokinge^, 309, 345, 849 
MoBPniD^, 11, 12, 25, 170 
Mucuna, 298, 383* 

„ gigantea, 293, 206, 310, 353, 380, 
383 

„ ptruriena, 294, 310, 353, 401 
Muntere, 9 
Mtisa, 345 

„ aapientum, 329, 357, 371, 372, 377 
Musci, 337, 344, 360 
Musaasnda calycina, 316, 354, 397 
„ ntacrophylla, 316 
Mycalesia hlasius, 168 

•„ miv-euH, 8, 24, 169 

„ mynois, 169, 170 

„ ivayc 2 va, 170 

„ (Calyaiame) peracua, 168 

* „ (J at ana) waye^m, 168 

„ (OraotriaBJia) medua, 168 

Mycetophila, 261 

„ himaculata, 261 

„ penni'pea, 262 

MYCETOPHTLIDiR, 261 
Mygetophilides, 261 
Mycetophilidi, 261 
Mydaa, 274 

Myriateca glauca, 325, 356, 397 
„ Irya, 325, 356, 397 
MTKISTICE.E, 325, 345, 350 
Myrsineje, 318, 345, 349 
MYRTACEiE, 314, 345, 349 
Nacaduha, 182 • 

„ aim ora, 183 

„ ardates, 27, 183 

„ atrata, 183 

„ ' dima, 183 

* „ gaiira, 181, 182, 197 

„ hermua, 183 

„ kcVriana, 183 

* „ laura, 182, 197 

„ macroplithalma, 27, 183 

„ peruaia, 183 

„ prominena, 27 

„ paeuatia, 182 

„ viola, 27, 183 

Naia tripudiaiia, 2^, 247 
Naiadace^e, 334, 350 
NAlADEiK, 345 



IiiSex, 


Nasuma, 166 

• „ haruhma, 16B 

* „ taimanu, 165 

Nectariaf 18, 16, 17 

„ cZam, 19 

„ leuconoe, 19 

„ „ var, enganioj 19 

Nee»ia, 89, 65 
„ altin^sima^ 56 
Neesia QHffithii, 64 
„ synandra, 66 
Negritomyia, 273 

„ ^hilimataf 278 
JTcmatocera, 250, 260 
f „ fuscana, 260 
K BMATOCEBATil5, 250 
NliMEOBIADiE, 11, 12, 178 
Nemestrmttf 280 

„ javanaj 280 
Nemestrinid.e, 280 
Nkmestrinidi, 280 
Nemotelusy 274, 276, 279, 280, 281 
Neocheritra, 35 

„ gama, 35 
Neopitkecops zalmoraj 185 
Neotropiba?, 10, 11, 12 
Nepetaf 204 

„ Bellcvii, 204, 206 
„ glomcrulosaf 20 !•, 205 
„ juncea^ 20 i 
„ leucost^gia^ 204 
„ Scordotia, 204 
„ Sibthorpii^ 204, 205 
„ tuherosa, 205 
Nepheronia Valeria^ 190 
NephrotomUf 255 
Neptw, 14, 172, 179 
„ hordonwy 175 
„ leucothocy 175 
„ nandinay 175 
„ „ mr. suniba, 175 

„ omhalata, var. enganoy 27 
„ 8omfl., var. mericlier, 26 
„ vannona, 14, 175, 179 
•NevTia, 275 

„ rtiolUsty 275 
Nipa fruticansy 374 
Niphoholus adnasccnSy 295 
NostocaceouH Alga, Ay 342 
Notaciianta, 272 
Notachanten, 272 
Nychitona xipMay 186 
Nyctaginejj, 321, 345, 350 
Nymphasay 299 

„ Lofusy 299, 300, 301, 351, 368, 

" 892 

„ r^bm, 290, 30!, 367, 372, 377 

Kymph^aceje, 301, 315, 310 
Nymphat.id*e, 11, 12, 26, 174 
Ochna, 340 

„ aquarroBa, d40 


Oclvrosia horbanica, 318, 354, 881 
Odina Wodim'y 308, 332, 397 
Odantomyiay 277 

„ consobrinay 277 

„ diffuBO^ 277 

„ muticay 277 

„ viridmiay 277 

(Ecophylla miamgdinay 2, 4 
OggcodoBy 282 

Olacine/E, 300, 345, 349 
Oligodoriy 237 

„ dornaltBy 237 

„ melariocephaJitSy 237 

„ subgriaeusy 237 

„ svhlineatusy 237 
Oligomemy 255 

„ javensisy 255, 258 

OligotrophuRy 253 
OmphcicarpuBy 109 
OncodeSy 282 

„ cosMiSy 282 

Oncodin-e, 282 
Oneirophania mutahiliSy 197 
OplismenuSy 297, 306 

„ composUuSy 294, 335, 346, 
357, 394 

OUCHTBACEAS, 328, 345, 350 
Omit hopier tty 18, 194 

„ amphnjBUSy 31 

„ criton, 194 

„ hnlipkrmiy 194 

„ mi non y 30 

* „ naiaBy 157, 191, 193, 194 

„ var. aamhavanay 194 

* „ TiereiBy 30, 31 

„ plata, 103, 194 

„ pompeiuBy 30 

„ rvficolUSy 14 

Oro;aylnm in die urn, 296, 297, 322, 355, 
381, 385, 389 

OrpheidcH orichthoniiiBy 191 

„ erithanmHy 191 

*OrphimrguB aaper var. ghihcVy 198 
Oraotritena 7nc<htiiy 168 
Orthothecium h irsutumy 82 
„ javenHe, 83 

Oudematma hirsutOy 82 

„ integerriinii, 83 
„ javensiHy 83 

VadiyffaBteTy 376 

„ rvfitarisiBy 276 

Pachyrhimiy 255 

„ hombayenBXSy 255 
„ delecta, 255 

* ,, dolcRchalliy 256 

„ fuBciatny 256 

„ qiiadrivittatay 255, 256 

„ triplaaiay 256 

Padeinmay 16 

Padina paronia, 288, 341, 359, 378 
I*adraona palmarmt, var, kayopriy 32 



Paderia fietidd, 294, 296, 317, 854, 897, 
899 

PaUngeniaf 406 

„ am/pia, 408 

„ lata, 407 

• „ rdbmta, 407 

„ mwior, 408 

Palme^e, 831, 845, 350 
Palpomyda, 252 
Pamphilat 196 
Panbai^aceae, 845, 850 
Pandanea, 833 

Pandanus, 285, 286, 288. 290, 292, 294, 
296, 298, 300, 371, 382, 403 
„ odoratissimus, 297 y 333, 357, 

871, 879, 381 
Pangoniay 265 

„ amhovnensisy 265 

„ longirostris, 265 

„ rufa, 266 

„ taprohanesy 266 

Panusumy 396 

„ ciliarey 836, 357, 872, 377, 401 

„ colonvm, 295, 335, 357, 872, 

877, 401 

„ Helopusy 295, 335, 357, 372, 377, 

401 

„ javanicimf 336, 357, 401, 402 

„ montanum, 335, 346, 357 

„ Myurus, 299, 324, 335, 357, 392 

Panivychiay 199 

„ moseleyiy f99 

• „ wood^‘7nasoniy 198 

Papilto, 1], 158 

„ antiphuSy 31 
„ aristolochiiSy 192, 193 
„ hramay 193 

„ ganesa, 34 

„ liris, 192 
• „ maremha, 158, 191 

„ Memnon, 31, 191 

„ merapuy 1 54 
„ peranthtbSy 193 

„ pericletty 193 
„ preaaspes, 31 

„ (CharusJ helenus, 192 

„ „ „ var, enganius, 

31 

• „ (Hariniala) maremhay 192 

„ „ peranthuB var,y 193 

„ (lUadeBXmerapUy 191 
„ „ oceani, 31 

„ (Lavitias) poUtea, 193 

„ (MenelaideB) aristolochise, 31 
„ „ oreon, 192 

„ (Orpheides) erichtJioniuB 191 

„ „ eritkomuBy 191 

„ (PathyBa) antiphatesy 193 

„ (Z0tideBj ayamenmony 31, 193 

,, „ eurypyluBy 193 

„ „ sarpedony 81, 193 


PAPii:.ioHri)JB, 80, 191 

ParadodDv^iiyf 
ParageryduBy 29 

„ hort^eldUy 29 

yy unicoloTy 8, 29 

ParanticOy 17 

„ agUbiay 23 
ParoBtemon, 115 
Parattty 197 

„ malayana, 194 
ParecLB herdnwrciy 248 
„ maculariuBy 248 
„ margaritophoTWy 248 
Parinarium, 139, 140 
Parishia insignis, 808, 352, 403 
Paritium Hliaceum, 46 
Parnaray 197 

„ Tbarooay 196 

ParthenoB gambrisiusy 26 
„ lilacinuBy 26 

PoBpalum scrohiculatwmy 299,835,857,392 

Fasskres, 148 

PASSIFLORACEiB, 345 

Fabsifloreai!, 315, 349 

Paihysa antiphateSy 193 

Pavettn indica, 3 1 6, 354, 397 

Pemphis, 313 

yy aciduldj 292, 297, 298, 814, 354, 

380 

Peniagone wyvilliiy 197 
Pennisetumy 215 

„ typhoideumy 214 
Penotty 162 

„ menetrieBiiy 22 
Pentane, 96, 99 

* „ Curiiaity 100, 103, 104 

* „ eximiay 100, 103 

* „ floribwiday 100, 102 

* „ QriffitJiiiy 100, 104 

* „ Hoolcerianay 100 , 101 

* „ Kunatleriy 100 , 101 

* „ macrophyllay 100 , 102 

* „ perakenaisy 100 , 101 

„ poiyanthay 101 

* „ Scortechiniiy 100, 104 

* „ BtrychTwidea, 100, 106 

„ triptera, 100 

Pen tagenicby 409 
Penthcihria fulvicolliBy 268 
„ japonica, 263 

„ melankispisy 263 

Periairophe cLcuniinata, 323, 355, 881, 884 
404 

Phaidyrna coltmella, 174 
PlicdfeiiopsiSy 340 
PHANBROOAMiE, 3Ul, 344 
PhaaeoluSy 310, 368, 368, 372, 377 
*Phengan8y 36 

Phlebocalymna Lobhiana, 306, 352, 4Q8 
Phlomia lamiifoliay 216 „ > 

PholidotQ, imbriaUa, 829, 356, 889, 390 





m 


311 

Phragmidium, 330, 221, 323, 228 
Barclayi, 221, 222 

320, 221 

« . htuseiamwm^ 230, 230 

* „ n^aZfmse, 220, 221, 229 

« oetoloculare^ 221, 222, 229 

PotewUllaBt 220 
quinqueloctdare^ 222, 230 
Bflihif 221 
mibcoTticiwnf 222 
Tormentillaf, 220 
Phyllanth%b8 columnarisy 826, 856, 404 
Phyllochlamys spinosaf 827, 856, 397 
Phyllophasa, 7 
Phyllophora, 274 

„ angustay 274 

„ bieptwosa, 275 

Physalia minima, 297, 321, 856, 381, 383, 
896, 897 

PhyaciOy 838, 858 

„ dbacu/TCLy 338, 858, 889 
Physecranuiy 257 
PlClD2B 148 

PiERiDis, 9, 12, 18, 29, 158, • 86, 189 
Pierisy 187, 190 

„ Judith var,y 188 
Pilea triuerviay 228 
Pim^nelloy 219 

„ QriffUhianay 219 
Piper caninAinty 325, 350 
PiPEBACEiE, 325, 345, 350 
Pisonia, 288, 379, 384, 393, 394 

„ aculeatay 293, 296, 324, 347, 355, 
866, 881, 393, 394 

,, exeelsUy 324, 355, 366, 381, 384, 
393, 894 

Pithecops hylaxy 29 
Planetellay 262 
Planetesy 262 
PlatyurcLy 262 

„ venustay 262 
Pleheiua 'balliateny 28, 

„ kwpuy 27 

• „ lyaimony 29 

„ polyaperchinusy 28 
„ airaha, 28 
„ talinga, 28 
Plecia, 263 

„ dorsalis 263 
„ forcipatay 263 
„ fulvicolUay 263 
„ ignicoUisy 263 
,, melanaspisy 263 
auhvariartSy 264 
„ tergoratay 2ld2 
„ triatiSy 264 
Plecospermuniy 347 

„ andamanicnw, 203, 327, 

356, 397 ^ 

Ptcsioneura reslrietay 197 


Pluehea uidica, 292, 297, 317v 8^4 ^ 
884 

Pnbumonophora 202 
Poeciloatola, 200 

„ pallensy 260 

Pollia zorzogonensisy 830, 857 
„ n var.y 401, 402 

Pollinia Japonicay 216 
Pol/yalthuiy 396 

„ longifoliay 396 

POLYCHOSTA, 272 
PoLYGONACEAG, 824, 845, 350 
Polygonum, 209y 800, 322 

„ harhatum, 824, 856, 392 
Polymitarcya, 406, 408 

„ indioua, 408 
Polyodontophis histrigatua, 234 
Polyommatua haiticua, 181 
PoLYPETAM, 343, 844 
Polypodium adnaacena, 337, 358, 389 
„ irioidesy 387, 858, 389 

„ qucrcifolium, 296, 837, 858, 

389 

„ (Niphoholna) adnaacena, 295 

Polyporus auatralia, 339, 368, 389 
„ fulvuSy 339, 358, 389 

„ grammatocepkalua, 339, 8581, 

389 

„ aanguinale, 885 
yy sanguineus, 339, 358, 389 
„ faanthopua^29, 358, 389 

Ponietia tamentosa, 9)8, 352, 397 
Pongamia, 288 

„ glahra, 292, 311, 839, 340, 346, 
353, 380 
Populus aZha, 223, 224 
„ ciliata, 223 

Porana spectuhilis, 296, 321, 855, 388, 40J1 
Poritia, 36 ^ 

POEITINAS, 35 ^ 

Potamanthus (Atolophlebia) fasciatus, 409 
Potentilla, 220, 221 

„ argyrophylla, 220 
„ ncpalcnsis, 220 
Pathos scand&n-s, 334, 357, 398 
Precis ida, 26, 173 
„ iphita, 173 
Prcmna, 823, 366, 381 

„ integrifolia, 292, 323, 355, 381 
„ ohtusifolia, 323, 355 
Prioneris, 189 
Prionomyda, 252 
Prionota, 255 

„ nigriccpSy 255 
Protogoniomorpha, 173 
Prymniodon, 242 

„ ckalceuSy 242 
rselliophora, 264 

„ annttlosa, 255 
„ OA'denSy 255 
„ chrysophila, 255 
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Puclliophoraf compcdita, 2&5 
„ curvipeg, 255 
„ fumiplena^ 256 
„ javanica, 255 
yy lostay 254 
„ ruhra-j 265 
„ taprohanesy 255 
PseudergoUsy 12 
Pseudocyclophifi hicotor, 231 
„ 231 

Ps€udor.cnodon onacropiiy 231, 211 
pgilormpetay 205 
PsiLONEPET®, 206, 206 
♦PsiLOSTEGliE, 206 
Psycliotria adenojyhyllay 317, 351, 397 
PsYCIlROPOTIDiE, 200, 201 
PtecticuSy 278 

„ aincaliSy 278, 279 

„ augtralig, 279 

„ brevipciinisj 279, 280 

„ cingulnhigy 278, 

„ illnstrisy 279 

„ lafifasciay 279 

,, inridirejiit, 279 

PlemcarpuH indicus. 300, 311, 353, 388, 
403 

Ptcrocosnius, 257, 268 

„ comhiiiatus, 258 
,, dihifuiiy 258 

„ hilpay 258 

„ inJiii'MSy 258 

,, Innigcnhy 258 

,, optaldligy 258 

„ vel.utimi^y 258 

Pterocymhinmy 61 

„ campanulahnn, 76 

„ javanicAim, 70 

Pterosperinuyny 58, 83, 139 

„ (icrrifolium y 81, 80, 87 

„ accroidegy 81, 86, 87 

„ Blurnmnumy 84, 86 

„ cinnainoneiimy 85 

,, divergifofiuiHy 84 

,, f it gc tun, 85 

,, Jackianmny Sf, 85 

„ jaravicuiny 85 

„ lancemfolinm, 85 

^ „ ohlongiini, 80 

,, ruhiginogntHy 85 

Ptcrygogpiden hcliog, 15 
Pterygota, 60 

„ alafd, 74 

,, Ro.rhurghii, 74 

Vtilocera, 275 

„ amcthysfmay 275 

„ contimia, 275 

5, fagluogfiy 275 

„ quadrideyifatay 275 

„ gjnarngdivfiy *2/7 

Pvcnnwy 21 1 , 213, 214, 216, 218, 219, 222 

„ Angeiiar, 215 


Puccintay Arenarise, 219 

„ Ccbstagneiy 215, 216. 230 

* „ caudatay 219, 230 

„ V coro?Mzfrt, 213 

* yy crasmy 219, 230 

„ doloriSy 218 

„ ElUsiiy 215, 230 

* yy EulaliiTiy 216 

* „ eaccehay 216, 230 

„ graminisy 212, 213 

„ Mclntirianugy 230 

„ occulta, 230 

„ PemiiscH, 215 

„ Phlomidis, 217 

„ Pimpinellss, 216, 219 

„ „ var. Eryngii, 219 

„ Prainiana, 229 

„ Praia nihisy 216 

„ puivinatay 219, 220 

„ Iluhigo’Vera, 229 

„ BnMfnujfKy 218 

„ Suiiifragfe-ciliaUCy 218 

* „ Baxif ragiv-micranthai, 218 

,, fiepuUay 225 

„ Stn'ghiy 214, 215 

,, ugtaligy 217 

„ M^’aftiaua, 227, 230 

Pncraria Candollei, 311, 353, 403 
„ phngeoloidfigy 311, 353, 403 
Pyrameig car duty 172 
PyruH, 225 
Python molurus, 232 
Qiarrcusy 341 

Radena, 13, 14, 17, 18, 24, 166, 168 
„ juvcnta, 16, 24, 167, 168 

* yy kamhcray 167, 108, 197 

* „ longa, 24, 32 

* yy macra, 24, 32 

„ jiicobarica, 14 

* „ ohcrthnriiy J58, 161, 107, 197 

„ purpura tOy 167 

„ aimiLw, 24 

„ vohjarisy 14, 16, 24, 168 
Raridia Jongijloroy 316, 354, 403 
Ranunculus hirleffuSy 217 « 

R-apala iarhas, 179 
,, 179 

„ varuna, 180 
Rnph iocern, 278 

„ gpinithorair, 278 

’^Rasuma leKOy 162 
Rouwoljia serpen iina, 318, 354, 397 
Rhachicerus, 276 

„ aonotuSy 276 

Rhagerrhis productay 237 
Rhagioy 263, 279, 281 
Hhamne/TC, 307, 345, 349 
Rhaphincera, 273 

„ spinithoran', 273 

RJt i n ton y::a , 267 

„ fngaty 267 
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Rh izophora^ 293 

conjugata, 313, 853, 330 
„ nmcronatat 313, 353, 380 
RinzoPHOREJs, 313, 345, 349 
RiiYPHiDiiS, 263 
RuypHiDi, 263 
RhyphuSy 263 

„ macuUpcnniSy 263 
Bhytism^y 340, 358, 889 
Biedleia concatenatOy 87 
„ corchoHfoliay 87 
„ supinay 87 

„ truncata, 87 

Boestelia, 224 
Rom moachatay 222 
Bubdy 273 

RuBiACEiE, 31G, 344, 345, 349, 396 
Bnhusy 222 

„ rossifoliuHy 221 

RuTigia parvijlora, var. pecf inala, 322, 355 
„ pectiv-atQy 370, 377 
Rut ACE iE, 305, 345, 349 
Balaciay 347 

„ pvrinoidcSy 293, 307, 346, 352, 397 
Salamis, 173 

„ amicardiiy 173 

„ anicvoy 173 

Salatura genutuiy 1G4 

* „ litoraUn, 164 

Salctara. iiathaliny 190 
Sahnalia malaharicoy 49 
Salpinxy 15, 16, 17, 18, 21, 22, 158 

„ IcoUariiy 13 

„ leucosiictosy 20, 22, 159 

* „ meizon, 159 

„ novarxy 13, 20 

„ pasithea, 169 

* „ piiianey 20 , 22 

„ HplendenSy 13 

„ vestigial a, 20 

„ viola y 159 

„ (Catliploja) , 22 

* yy yy l CO 

* yy „ sunil^anay 169 

► „ (Isamia) hnriiy 22 

„ „ standingeriiy 22 

„ (SclmdoJ cleusinay 169 

„ (Tirmia) ochsenheinieriy 22 

Salticiuas, 3 
Salticus, 2y 3 

„ formicariuSy 2, 3 
SALT16RAD-®, 2 
Santalaceas, 325, 345, 350 
SAPINUACE45, 308, 345, 349 
Sapindus Danura, 308, 352, 397 
Sapotaceae, 318, 345, 349 
Barcolohm globosuSy 319, 354, 381, 386 
Sarcoatigma, 347 

„ edulcy 293, 29G, 306, 397 

„ Wallichiiy 306, 352 [379. 

Sargassum ilictfoliumj 288, 341, 358, 378, 


Savgusy 276, 278, 279, 280 

„ ajjinisy 280 

„ aurifeVy 279 

„ hrevipcmiia, 279, 280 

„ fcrrugineusy 280 

„ fiavive7itrisy 280 

„ fnrmicagdrmiSy 280 
„ (jemmifevy 279 

„ i n signify 279 

„ ItTtySy 280 

„ I a ti fascia. 279 

„ IconiiiuSy 280 

„ lnngipcn7iiay 279 

„ hiridusy 279 

,, magtiiflcusy 279 

„ jnctallinnsy 279, 280 

„ piiliipcSy 279 

„ quadrifaacialHSy 279 
,, rnhcscensy 280 

„ rufuSy 280 

yy fcnehrifcry 279 

,, vlridircpSy 279 

BaimigOy 16 

Satyrid/E, 11, 12, 24, 168, 168 

Sa^i'ifraga inkranthny 218 
Scan'oUty 345 

„ Kain igii, 297, 317, 354, 380 
ScAPiIlUM, GO, 74 
„ aiUne. 75 

„ Wamchiiy 76 
8ratho2>sey 263 

„ -pusiUay 263 

Schonteniay 96, lOo, 106, 107 
^ glomcratiiy 106, 107 

liyimlcncay 107 

KunsHeriy 106, 107 
Maslersiiy 106 
ovaUiy 107 

Sciaray 261, 262, 263 

femaralisy 262 
„ indicuy 262 
„ laticorniSy 262 
„ ruff thoi'au'y 2G2 
„ solifUy 262 

„ anicatay 2(52 

„ thomitiy 202 

Bcindapsiis ojjicinalisy 295, 334, 357, 404 
Sciophihiy 262 

,, tropica y 262 * 

Scirpus sulmlutus, 300, 335, 357, 392, 402 
SciTAMiJVKA-i, 829, 345, 350 
SCLEROSTOMA, 264 
Scaparia dulcisy 321, 370, 355, 377 
SCUOPIIULARINEAS, 321, 345, 349 
Belinda, 16 

„ cleusinay 158, 159 
Bemecarpus heterojibylluy 295, 397 
„ hcterophyUnSy 308, 352 

„ auhpanduriformiSy 308, 352, 397 

Benecio, 226 

„ rvfntervisy 226 
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Sesiiviuniy 288 

Porhifacasirum, 292, 315, SS-l, 
379, 330 

Bicarii, 272 
Sida, 39 

„ acuta^ 40, 303, 351 
„ althooifolia, 42 
„ asiaficay 42 
„ Belwre^ 43 
„ canaricnsis^ 41 
„ carpinifoHaf 40, 368, 377 
„ chine'n^is, 41 


„ conipressa, 41 


„ cordlfolia, 41 
„ corynocarpa, 41 
„ ctineifolia, 87 
,, Eteromniaclios, 43 
„ faficicuUjlomy 40 
Bida glutinomt 40 
„ hcrlacca, 42 
„ hirfa, 40 
„ tndica, 43 
„ lanceolotOy 40 
„ mtran/t, 42 
„ myaorevsw, 40 
„ nervosa^ 40 
„ olens^ 40 
„ cn'ientalis, 41 
„ philip^ncaf 41 
„ populifolia, 43 
„ radicana^ 40 
„ rhQtribiJoUa, 40, 41 
„ „ var. microphyllay 41 

5 , „ „ ohovata, 41 

„ „ „ retusa^ 41 

„ „ „ rhoinhoidca^ 41 

„ „ „ »cruhrid(i, 41 

„ rotundifoUa, 42 
„ scoparia, 40 
„ Staunfoniana, 40 
,, sHpiilatu, 40 
„ tenau'.f 4') 

„ ui'tiai'foNaj 40 

SihnuHf 266 

„ dimidiatuift, 26G 
Silyhiira hraviiif 232 
„ mgr a, 232 

qmhieyensiiij 232 
ivood-inasmi, 232 
82*wfl rufo-^nigra, 2 
Biinotcs albocinctm^ 235 
„ catmifer, 235 
„ 235 

„ cycluruSf 235 

„ dennysi, 235 

„ luhuancnsis, 235 

„ ohscurtiSy 236 
„ ociolineatm, 236 

„ planiceps^ 236 
„ purpurascenstf 235 
„ theohaldi, 236 


^tmofeit irimtatvftj 235 
„ violaccutt, 286 

* „ \mod-mmonii 281, 235, 250 
Bimulium, 264 

„ indicum^ 264 
Binihusaj 180 

* „ aspra^ 180 

„ nasaka^ 180 

„ virgOy 180 

SiphoTtocladus^ filiformifiy 342, 350, 378 
Siphonodmt celastrin^uSy 206, 298, 307, 
352, 403 

Smilujc macrophylUiy 330, 357 
„ rnnerophyUus^ 398 
SoLANACK.B, 32 T, 34.5, 349 
Solatium Mchmgeua, 321, 855, 370, 873, 
377 


Solva inamcmay 273 

Sopliora tornentosay 292, 297, 311, 353, 
379, 380 

Sorglncm, 214, 215 
„ vulgarey 214 

Spalgis epius, 185 
Spondiasy 382, 306 

„ 'manyifera, 205, 308, 352, 403 

Stcllaria jxiniculafay 219 
Stephegyney 288, 386 

„ diversifoUay 292, 296, 316, 864 
379, 380 

StercuUay 58, 59, 69, 382 
„ ajjlnift, 61, 75 

„ alatay 60, 73, 295, 305, 352, 388, 
403 

„ anguiitifolia, 60, 68, 69, 70, 71 

„ armafay 62 

„ Jialangfi-as, var, glahrcscmtfty 70 

„ „ „ mollUy 69 

„ hi colory 60, 67, 68 

„ campanulala, 61, 76, 305, 353, 

388, 403 

„ campamdafum, 76 

„ coccineay 64,74 

„ coloraf fly 60, 71, 73, 306, 352, 

• 403 


„ „ vctr.y 73 

,, enaifolwy 60, 70 

„ fulgotts, 60, 73, 73 
„ lleynUy 74 

„ hyposHcla, 59, 64 

„ Jackumetj 70 

„ javanicumy 76 

„ Kunsflcri, 60, 65 

„ laeviify 59, 63, 66 

„ limmricarpay 60, 74 

„ macrophyllay 69, 63 

„ Maingayi, 67 

„ moUiSy 69, 70 

„ vniatuy 59, 62 

„ paUenSy 73 

„ parvijloniy 66, 67, 70, 306, 352, 

403 
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Sferculia, <parvifoliat 60, 64 
„ pabesceuSf 60, 71 

„ ruhiginosa, 60, 69, 296, 382 

„ „ var. 380, 403 

„ „ „ glahrescens, 70, 

305, 352 

„ scapMgera, 60, 74 

# „ Scortechiniiy 60, 67 

„ tiihiilataf 61, 70 

„ villosa, 59, 61, 62, 296, 304, 362, 
403, 404, 405 

Stkrculiace.’e, 57, 304, 345, 349 
Htkecuhe;e, 68 
Stichophthalma, 18 
Siictoplwaf 13, 16, 17 

„ lacm'dairei, 13, 160 

* „ melolo, 160 

STRATIOMYDiE, 272 
STBATlOMYDEfl, 272 
Stkatiomydi, 272 
Strati OM YD iNiE, 272 
8(ratio?ifiy8, 273, 274, 276, 277 

„ apicaliSf 277 

„ harcay 277 

„ hilineata, 273, 278 

„ diffusay 277 

„ flavoacuteUatOy 277 

„ garatafty 277 

„ inanimiSy 277 

„ latatiuSy 277 

„ mivuta, 277 

„ pusillay 277 

„ mfipenniSy 2T7 

„ sotenni^y 277 

„ viridanay 277 

Strohilanilws phylloHlachyuSy 297, 322, 365, 
404 

Sfrophanthmy 390 

„ Wallichiiy 319, 354, 388, 

403 

StrycJinoSy 396 
Suastufiy 196 
^ „ chxlotty 196 

„ gremiuSy 197 
JSululay 272 

„ calopodatay 272 
„ flavipesy 272 
„ inammitiy 273 

„ vittaiay 272 
Suraginay 282 

„ signipmni»y 282 
Surendra qu&i’cetorum, 179 
8us anda7nanensiSy 308 
SymhrentMa hippoclusy 172 

^Symphasdra seglCy 177 
„ dirtcQy 178 
Synageles picata, 3, 4 
Syriemoayna formica, 4 
SyrphuHy 274 
Tabanica, 264 
Tabanid^, 264 


Tabanides, 264 
Tabanidi, 264 
Tadanidh, 204 
Tabanii, 264 
Ta BAN IN A, 264 
Tabaninab, 264 
Tabanites, 264 
Tahmmsy 264, 265, 266, 267 
„ ahscmideiiH, 270 

}, aflrninistranSy 271 

„ alhUatcralii^y 207 

„ alhimedivay 269 

„ alhoiicufatuSy 270 

„ alhibluSy 209 

„ amccn uSy 209 

„ a2>icaUs, 271 

„ ardenHy 268 

„ aiiricmctuny 267 

„ auriflammay 208 

„ aurofcfitaceutty 208 

„ haaaliK, 207 

„ . hranneuity 207 

„ huhuUy 270 

„ hur.oUcuiiy 271 

„ ceyliinicuity 271 

„ cimunnomcni^y 270 

„ clmtaicelldy 270 

„ cccrulcsccnsy 267 

„ confnrimy 270 

„ CO B Asa li </ «rii c 207 

„ consociu»y 209 

„ crassns, 209 

„ (iiccs, 271 

„ doraolinctty 267, 268 

„ eqnestris, 271 

„ explicatuay 268 

„ felderiy 271 

„ fttlviHaimuHy 271 

„ fnnnfe7\ 270 

„ fumipenniit, 271 

„ fitrunculvjenuiif 270 

„ geniculatus, 271. 

„ hilariHy 209 

„ hirtuSy 269 

„ hoangy 270 

„ hyhriduHy 268 

„ ignobility 270 

„ iviniouis, 268 

„ inculiuty 271 

„ imrAfnty 268 

„ internuify 209 

„ javanuSy 268 

„ juctmdufty 269 

„ justoriuHy 270 

„ Inatianufiy 272 

„ lectuniy 270 

„ leucotparsusy 27 1 

yy mandarinufty 271 

„ mcgalopty 268 

„ melanogiutthufiy 273 

„ rncviilufty 208 
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Tahanua^ nunimuttf 271 
„ monoculnSf 2^0 

„ •nemus, 270 

„ nicoharensis, 271 

„ nigropicius, 269 

„ nigrotectua, 271 

„ ohconicus^ 269 

„ optatUH^ 270 

„ orient aliny 207 

„ orientia, 268 

„ partitm, 270 

„ pauper, 270 

„ perlinea, 269 

„ puella, 269 

„ pusillua, 267 

„ pyrau»ia, 268 

„ pyrrhun, 269 

„ ruhicundus, 267 

„ ruhidus, 268 

„ ruhtginoeue, 269 

„ rufivenirw, 268 

„ sangtdnetis, 269 

„ serus, 270 

„ aervillci, 267 

„ siwplicifi»imus, 270 

„ sinicuSy 268 

„ utriatuSy 267, 268. 

„ eumatrensiny 267 

„ tenebrosiuSy 268 

„ tenensy 269 

„ tristifi, 271 

„ umhrotiuSy 269 

„ univenfrisy 268, 270 

„ vagus, 268, 269 

yy variegatusy 271 

„ Virgo, 267 

„ yao, 269 

Tahemtemontana crispa, 292, 219, 554, 381. 
Tacca pinnall/iday 292, 329, 357, 381, 384. 
TaccacEw®, 329, 345, 350 
Tachyris, 190 
Tspnarisy 18 
Tagiadcs, 195, 196 
„ alica, 195 

„ aiticusy 32 

* „ hrasidaSy 195 

„ heifer ii, 195 

Tajuria maculaiay 36 

Tamariiidus indica, 312, 353, 369, 372, 377. 
Tanyderusy 260 

„ ornatissimusy 260 
Tanyglossa, 265 
Tanyptera, 254 
Tanypus, 253 

„ cruviy 253 

„ cyanomaculatus, 253 

„ tnelanurusy 253 

„ nigrocinctuSy 253 

„ ornaius 253 
„ pardaliSy 253 

Taraka hamada, 36 


Tarrietia, 58, 77 

* „ CurtisUy 78 

„ javanicUy 78 

* „ Kunstleriy 77, 79 

„ penangiana, 77 

* „ perahensisy 77, 78 

„ siniplicifoliay 77, 78, 79 

Tarucus pliniusy 181 

„ theophrastuSy 181 
Telicota gala, 196 

„ nigrolimhatay 190 
Terias Candida, J86 
„ drona, 186 
„ harina, 29, 186 
„ hecahe, 29, 186 
„ sariy 29, 186 
TcnninaUay 288 

„ hialata, 296, 314, 353, 388, 
403 

„ Catappoy 136, 292, 29/7, 297, 
313, 853, 366, 379, 380, 
882 

„ moluccanay 136, 136 
„ proccra, 314 

Tetrapoda, 11 
Teucholahisy 261 

„ hicoloTy 261 

„ determinaiay 261 
„ fenestraia, 261 
Thalamiflor^, 301, 344 
Thnlassomyiay 252 
TfCECLINA'i, 32, 179 
Thelephcira incrustans, 339, 358, 389 
TherioplocteSy 267 
ThespcstUy 39, 47, 288, 298 

„ popnlneay 4)7, 292, 298, 303, 

351, 380 

*T7irixy 35 

„ ga m a, 35 

Thuarea sarmentnsay 292, 295, 296, 336, 
345, 357, 379, 381 
Thumheryia, 347 

„ laurifolia, 294, 296, 322, 355, 
403 

Thylacosoma, 273 • 

„ amhomense, 273 
TiT4iAO££, 95, 305, 345, 349 
Tilicota ivivsuides, 196 
TiLiE-ffi, 96 
Tinda, 275 

„ indica, 275 
„ modi f era, 276 

Tipula, 252, 253, 254, 256, 256, 259, 200, 
262, 263, 254 
„ hrohdignagia, 257 
„ castama, 256 

„ congrua, 256 

„ fulvipennisy 256 

„ fumijiniSy 257 

„ javana, 256 
„ javeusis, 256 
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Tipula, leucopyga, 257 
„ longicornis, 257 
„ meldiiomera^ 250 
„ monochroUf 256 
,, 7/om, 266 

„ %}edata, 256 
„ pilomla, 257 
„ praepotenSy 256 
„ repoHtta, 256 
„ aerratay 257 
„ umhrinay 256 
„ venustQy 256 
„ vicar itty 256 

„ vi7is, 257 

TipulariiCy 254 

„ floralef^y 263 

„ Fiingicolgpy 261 

„ Fimgivonvy 261 

„ OallicoloCy 253 

„ LatiiMinnefiy 263 

„ Muscfpform^Sy 263 

Tipulakides, 254 
Tipulid^, 252, 254 
TiPUiiiDEs, 254 
Tirumala, 16 

„ limnutcCy 1 66 
„ mcUsnay 166 
Tiruna ochsenhcimeriy 22 
Toinyris oicianay 247 

Tourncfortia argenteay 292, 297, 320, 340, 
355, 379, 381 
Tojoocera, 276 

„ limhivcnlriSy 276 
TrucJmchium fu>icumy 231, 233 
„ gueniheriy 233 

„ ruhrivcutcTy 233 

,, tenuiccpHy 231 

Tre-paichroifiy 15, 18, 158 

* ,, dongoy 100 

* „ clircuiiy 161 

* „ malalconi, 20, 22 

„ rnidaiHUf^y 13, 10, 161 
„ 7nitidanavnsii<y 161 
„ vtirhuvlUy 22 
Trichoca rya, 115 
Tnchoceray 260 

„ ocelUita, 260 

Tnrhochictay 278 

,, ncmoieloidesy 278 
Triclwmnthesfy 347 

„ %m.hnatay 296, 315, 354, 307 

Trickospci'mumy 96, 1J8, 119 

„ jovnyiiciim, 119 

„ KiirzUy 119 

Trcmeream^us canioriny 231, 219 

„ graniincua, 248, 249, 250 
„ mutahilisy 250 
„ purpiireauiaculafuby 248, 249, 
250. 

Triuinfetfny 06, 115 

„ angidaiffy 116 


Triiimfctta, aiigalata var, acummatity 116 
„ annua, 116, U7 

„ Bartramia, 1 16 

„ gUindnlvmy 116 

„ mdicayl\7. 

„ ohlonga, 417 

„ ohlongaUiy 116 

„ ovaitiy 117 

„ pilomy 116, 117 

„ piloaay var, 116, 117 

„ polycarpuy 116, 117 

„ rlwmhoidcay 116 

„ fomentosay 116, 117 

„ trichocladay 117 

„ tr ilocidariny 1 16 

„ vcMay 110, 117 

Trochctia c.Mitraciay 80 
*Trovhf)stoma andamaiiensey 203 
„ miiarcticiim, 203 

Tnmgay 22, 103 

„ v iaaicay 22 
Tfopidonoluey 242 

„ aiiguslicepft, 210, 241 

„ chryaarguSi 239, 240 

,, himnlayanusy 240 

„ hydnifiy 240, 241 

„ mortoniy 212 

* „ n icoharc7tsitiy 241 

* „ nicohfirimvy 231, 250 

„ nigrorhctutiy 231, 239, 240 

„ put'aUeluHy 241 

* „ 231, 241, 250 

„ piscatory 240 

„ %)Jah/rcpSy 231 

„ plumhiculory 240, 241 

,, rhodomclaSy 242 

„ siihwiuiatuSy 210 

„ trumynligcrus, 242 

Tnrhinariff, 288 

„ oraatdy 288, 341, 358, 378 
Tnrnva. i richost ylisy 95 
Ty phi ops acutusy 232 

„ andnimincnsis, 231 

„ hoihriorhynckuSy 232 

„ diardiy 232 

„ pcrsirusy 231 

*„ iheohnldianus, 231, 232 

UdaspcH fol iiSy 32 
UKEniMC.Ji-:, 211, 219 
Urcdo AgrinuwirTy 229 

* „ Cotcbrool’iac, 227 

* „ KhretiaCj 228 
„ Flciy 225 

„ JicAoiay 225 

* „ Ichnocarpiy 228 

* ,, Ipoinaeaiy 228 

* yy Pilcucy 228 

Urcua, 39, 43 
„ ca n a, 43 

hrfrrnphytfay 44 
,, J^fipl'ai/n, 14 
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tJrenay lohala, 43, 294, 303, 346, 351, 368, 
372, 377, 393, 394 
„ „ var. scahriusctda, 44 

,, ), „ siTvuatay 43 

„ morifoUa, 44 

„ muricatay 44 

,, palmaia-y 43 
„ scabriusculay 44 
,i sinualay 43 
„ ityineniosay 43, 44 
URENEiE, 39 
Uromyceny 211, 213, 228 

* „ Agrapyriy212 

„ anibiensy 213, 214 
„ "^yrifitica, 213 

„ P*8t, 212 

„ pulvinatufiy 213 

* „ VignR\ 211, 212, 230 

IjRTicACEiB, 327, 344, 345, 350 
Vadehray 9, 11, 20, 21 

* ,, pahnedct, 162 

Valoniay 342 

„ cmifervoides, 342, 359, 378 

„ fasligiaUiy 342, 359, 378 

VappOy 276 
Vascularis, 336, 344 
VauclicriOy 342, 359, 378 
Ventilngo cahjculattiy 307, 352, 388, 403 
VRRBENACEiE, 323, 345, 350 
Ver7ionia ctnerea, 297, 317, 345, 354, 369, 
372, 377, 388 

„ divergency 297, 317, 354, 388 
A^'esiculosid^, 282 

Vignay 212 

„ Uiteay 290, 292, 311, 353, 379, 380 

„ vcxillatay 211 

VISLACEAS, 302, 345, 349 
Visenia ctmcaicvmia, 87 
„ corchorifolwy 87 

„ indicUy 88 

„ javanicoy 88 
„ supinUy 87 
„ uinhellatUy 88 
ViteXy 290, 384 

„ Negandoy 293, 298, 323, 355, 379, 
381, 384 

„ pubescensy 323, 355, 381 
„ sumairana.y 355 
„ Wimherleyiy 323, 355, 2Sl 
Vitis cnrnosny 307, 352, 397 
„ ^icdaiiiy 290, 307, 352, 397 
„ pentagovciy 307, 352, 307 
Vittaria eUmgatOy 337, 358, 380 
WttUnccUy 27(3 

„ argcniccty 276 


Waliheriiiy 68, 88 

„ americana, 88 

„ ellipHcay fiS 

yy indicoy 88 

Wehera Kurziiy 316, 354, 403 
Wedelia scandenSy 317, 354, 380 
Xenodochits, 211, 222, 223 

„ carho7iariu8y 225 

„ ClarManumy 230 

* „ ClarkianuSy 222 
Xylaria, 300, 340 

* „ clai'arioideSy 340, 358, 404 
Xylocoryncy 340 
Xylophagei, 272 
Xylophagi, 272 
Xylopiiagidae, 272 
Xylophagina, 272 
Xylophagusy 272, 274 

„ hruHneuCy 272 
Xyphttra.y 254 
y'oiniiy 73, 174 

„ sahina, 173 
Yjihtliiwa ophniiia, 169, 170 
„ a star ope y 169 

yy hakluSy 170 

* „ ieuccy 109 

,, pandocuSy 169 

yy philomehiy 169, 170 

„ scinjray J69 
Zamcnis diadetnay 238 
,, Tcorrofty 237 

„ laddcccnsisy 231, 238 

„ vcnfrimacvblatuSy 238 

Zanichellia, 299 

yy 334, 357, 392 

Zaaccys f use u s , 239 

„ nigroinarginahiSy 231, 239 

* „ t&iwsserimensisy 231, 238, 250. 

Zapyr ns, 239 

Zcciy 214, 215 
,, Mayoy 214 
Zenicros pltlcgyusy 178 
Zephyr us disforlusy 34 , - 

Zetulcs agamemuony 31, 193 
„ cury pyluSy 1 93 

„ sarpedon, 31, 193 
Zeijlan lay 209 
Zinaspa disforta-y 34 
Zingibevy 206, 329, 346, 357, 39S 
„ corollinuut, 329 
ZiserUy 180 

,, karsandray 29 
„ lyshoucy 180 

)) Vmpnuuiy 180 

Zizyphvs (Knopf id., ;107, 352, 397 
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p. 206 

p. 215 
p. 227 

p. 2G0 
p. 266 

p. 268 


line 8 Transpose} words * Hulls* and ‘ .Balls,* 

,, 13 after ‘ Assyrian* insert tlio word ‘ lualo.* 

,, 10 for ‘ except’ read ‘expect.* 

,, 16 for ‘ and ’ read * to ncotl.* 

,, 17 for ‘twined* read ‘ Uvinned.* 

„ 4 for * seem most * I’oad ‘ appejirs.’ 

„ 29 for * subtiletics ’ read ‘ subtleties.’ 

„ 6 from bottom for * river * read ‘ rim.* 

,, 4 for ‘ pej?s * read ‘ legs,* 

,, 8 from bottom after IVIycoiio a full stop, and for ‘ the* road ‘ Tho.’ 

„ 4 from bottom for ‘reasonably* road ‘seasonally.* 






























